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Here’s a steel that offers remarkable advantages It will pay you to investigate Type “8655” Nickel 


for all types of heavy-duty springs... great shock alloy steel for springs used in railway car suspen 


resistance at normal and sub-zero temperatures, sions, draft gears, snubbers . . . for tractors, roll- 


high elastic properties that resist permanent set, ing mills, heavy forging machinery, or othet 


good hardenability ... to mention a few. heavy-duty applications. 


@ Over the years, International Nickel has accumulated a fund of useful 
information on the selection, fabrication, treatment and performance of 
engineering alloy steels, stainless steels, cast irons, brasses, bronzes and 
other alloys containing Nickel. This information and data are yours fot 
the asking. Write for “List A” of available publications. 
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The Army Ordnance Association, a national society of nearly 40,000 American 
citizens, was founded in 1919, “pledged to industrial preparedness for war as our Nation’s 
strongest guaranty of peace.” The society was incorporated under the laws of the District 
of Columbia in 1928. During the past twenty-eight years the Association has endeavored 
to keep alive among all our people an interest in and knowledge of the design, production, 
and maintenance of military armament. This it has done through periods of public lassitude 
and times of great national emergency. 


The Association is devoted solely to the national defense; it has no commercial 
interests, no political alliances, and no religious affiliations. It is not operated for profit; 
its income is expended in furthering its aims. Its elected officers and directors serve without 
remuneration. Membership, to which American citizens are eligible, is $10.00 for three years 
or $4.00 for one year. The technical activities of the Association, which are advisory to the 
armed services, are conducted through national Divisions. Local chapters of the Association 
are located throughout the United States. 


The long-range aims and purposes of the Association are: 


I. Adequate national security. This is the great goal of peace. It is best obtained 
through a nonpartisan and persistent national policy which will ensure that the amount 
of military power—ground, sea, and air—available to this country and its probable friends 
will never be less than that available to its probable enemies. 


2. Adequate munitions power. This is one of the two basic foundations of military 
power. The amount of it in quality and quantity available to the United States and its 
probable friends for timely and effective use should never be less than that available to 
its probable enemies. 


3. Adequate military man power, This is the other main foundation of military 
power. The amount of it available to the United States and its probable friends should 
likewise never be less than that required for the timely and effective utilization of the 
munitions power essential to victory. 


A 


An ideal basis for achieving adequate munitions power. Existing stocks 
of munitions plus expected production should equal requirements both in quantity 
and quality at all times. Consequently, the more the United States can depend upon 
and speed up the mobilization rate of American industry the smaller the stocks we have 
to maintain and more up to date our munitions in time of conflict and the less the cost. 


5. Te achieve the above objectives the following principles are advocated: 


a. Designs of military armament that are second to none. 


b. Existing stocks of combat and other munitions that are adequate in quantity and 
quality. 

e. Efficient and dependable industrial mobilization with maximum shortening of the 
time factors involved, including the political time factor, the administrative time 
factor, and the industrial time factor. 


d. Current and constant education, training, and development of the military-science- 
industry team. 
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Offieers.—President: James L. Walsh, New York, N. Y. 
Vice-Presidents: Herbert A. Gidney, Pittsburgh, Pa.; Harvey 
C. Knowles, Cincinnati, Ohio. Treasurer: Henry P. Erwin, 
Washington, D. C. Counsel: John Ross Delafield, New York, 
N. Y. 


Directors.—W. W. Coleman, Milwaukee, Wis.; Benedict 
Crowell, Cleveland, Ohio; Henry P. Erwin, Washington, D.C.; 
H. A. Gidney, Pittsburgh, Pa.; R. E. Gillmor, New York, N.Y.; 
C. J. Ingersoll, Philadelphia, Pa.; K. T. Keller, Detroit, Mich.; 
H. C. Knowles, Cincinnati, Ohio; R. P. Lamont, New York, 
N. Y.; Samuel McRoberts, New York, N. Y.; F. H. Payne, 
Springfield, Mass.; F. A. Scott, Cleveland, Ohio; John Slezak, 
Sycamore, Ill.; J. L. Walsh, New York, N. Y.; C. D. Wiman, 
Moline, Il. 


Advisory Board.—H. W. Alden, Detroit, Mich.; J. D. 
Biggers, Toledo, Ohio; G. W. Elliott, Philadelphia, Pa.; R. E. 
Gardner, Jr., St. Louis, Mo.; Earl B. Gilmore, Los Angeles, 
Calif.; T. M. Girdler, Cleveland, Ohio; A. W. Herrington, 
Indianapolis, Ind.; B. T. McNeil, Houston, Tex.; T. A. Morgan, 
New York, N. Y.; S. E. Reimel, New York, N. Y.; C. H. 
Tenney, Springfield, Mass.; J. W. Wadsworth, Geneseo, N. Y.; 
C. E. Wilson, New York, N. Y. 


Couneil.—H. W. Alden, Detroit, Mich.; C. D. Ammon, Lin- 
coln, Nebr.; A. J. Armstrong, Fort Worth, Tex.; F. B. Bell, 
Pittsburgh, Pa.; H. A. Bullis, Minneapolis, Minn.; J. H. Burns, 
Washington, D. C.; W. M. Canaday, Toledo, Ohio; W. W. 
Coleman, Milwaukee, Wis.; Benedict Crowell, Cleveland, Ohio; 
Harry Darby, Kansas City, Kans.; C. K. Davis, Bridgeport, 
Conn.; A. G. Drefs, St. Louis, Mo.; C. W. Dupuis, Cincinnati, 
Ohio; E. B. Gallaher, Norwalk, Conn.; H. A. Gidney, Pitts- 
burgh, Pa.; R. E. Gillmor, New York, N. Y.; R. F. Gow, Wor- 
cester, Mass.; E. T. Gusheé, Detroit, Mich.; T. S. Hammond, 
Chicago, III.; J. M. Hancock, New York, N. Y.; Arnold Hanger, 
New York, N. Y.; F. D. Hansen, Milwaukee, Wis.; F. J. Hin- 
derliter, Tulsa, Okla.; S. C. Hope, Springfield, Mass.; C. J. 
Ingersoll, Philadelphia, Pa.; J. E. Kanaley, Chicago, IIl.; W. S. 
Knudsen, Detroit, Mich.; R. P. Lamont, New York, N. Y.; 
F. B. Lee, Seattle, Wash.; Samuel McRoberts, New York, N.Y.; 
E. B. Meissner, St. Louis, Mo.; E. F. Norelius, Springfield, III.; 
K. T. Norris, Los Angeles, Calif.; L. S. Oakes, Minneapolis, 
Minn.; Walter Pew, Philadelphia, Pa.; F. A. Preston, Chicago, 
Ill.; Allen Rushton, Birmingham, Ala.; F. A. Scott, Cleveland, 
Ohio; R. C. Scott, Los Angeles, Calif.; F. J. Smith, Rochester, 
N. Y.; Ross Stewart, Houston, Tex.; H. M. Tillinghast, New 
York, N. Y.; J. E. Trainer, Akron, Ohio; J. L. Walsh, New 
York, N. Y.; T. J. Watson, New York, N. Y.; H. A. Winter, 
Denver, Colo.; Dean Witter, San Francisco, Calif.; $. H. Woods, 
Aberdeen Proving Ground, Md. 


National Headquarters-—Executive Vice-President: 
Leo A. Codd. Secretary: F. G. Ferriter. Assistant Treasurer: 
M. F. Ferriter. Director National Activities Divisions: H. C. 
Minton. Book Service: J. J. O'Connor. Staff Assistants: G. C. 
Anderson, T. L. Begun, G. M. Crump, K. C. Hankey, M. D. 
Koltko, E. M. Murray, M. D. Novosel, M. J. Webb, N. A. 


Woodhouse. 
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Aberdeen Proving Ground, August 16, 1944 
President: T. F. Colleran. Vice-President: O. N. Stokes. Direc- 
tors: J. H. Barrett, C. C. Harvey, L. W. Nederkorn, H. N. Ris- 
ing, L. E. Simon, A. C. Wood. Treasurer: R. N. Mackin, III. 
Secretary: O. B. Brockmeyer, Aberdeen Proving Ground, Md. 
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Birmingham, December 3, 


President: Roy D. Hickman. Vice-President: T, M. Nesbitt 

Directors: Hugh P. Bigler, Robert E. Gregg, T, E, Kilby’ 
T. W. Martin, Merrill E. Pratt, Allen Rushton, R, J. Stockhan 
Oscar Wells. Treasurer: R. J. Stockham. Secretary: R 5 


Parker, 700 Frank Nelson Building, Birmingham, Ala 


1939 


Central Illinois, May 29, 194 

President: L. P. Weiner. Vice-President: J. R. Munro. Dire 
tors: J. M. Barkman, S. S. Battles, M. C. Budlong, F. E. Martin 
Emil Norelius, V. T. Wissen. -Treasurer: Merle Yontz. Secre 
tary: Robert Hafer, Peoria Association of Commerce, Peoria, jj 
Chicago, May 3, 193 

President: T.S. Hammond. Vice-President: John Slezak. Dire: 
tors: E. J. Bush, W. E. Crocombe, W. H. Damon, Thoms 
Drever, Henry Isham, James Knowlson, C. A. Liddle, Fowle 
McCormick, Sterling Morton, F. A. Preston, W. R. Wright 
Treasurer: G. D. Dearlove. Assistant Secretary: R. F. Dov 
Secretary: F. W. Renwick, Jr., First National Bank Building 
Chicago 3, Ill. 
Cincinnati, December 10, 1925 


President: L. W. Scott Alter. Vice-Presidents: R. G. Calton, 
J. C. Shouvlin. Directors: R. K. Brodie, R. H. Ferger, F. y 
Geier, E. R. Godfrey, E. A. Muller, Louis Polk, A. H. Pugh, 
Louis Ruthenburg. Secretary-Treasurer: J. W. Walters, Big 
Four Building, Cincinnati 2, Ohio. 


Cleveland, October 25, 1940 


President: Ward M. Canaday. 1st Vice-President: J. C. McHan. 
nan. Directors: R. F. Black, F. H. Chapin, F. C. Crawford 
D. S. Ellis, William Forster, B. F. Hopkins, A. D. Joyce, Frank 
Purnell, H. A. Roemer, G. W. Stephens, W. R. Timken, J. £ 
Trainer, A. J. Weatherhead, Jr., C. M. White, Clyde William: 
Secretary-Treasurer: E. A. Lynn, 6200 Riverside Drive, Munic. 
pal Airport, Cleveland 30, Ohio. 


Empire, April 29, 1938 
President: F, J. Smith. Vice-Presidents: E. A. Halbleib, Keith 
Williams. Directors: G. W. Cole, C. F. Dietz, R. E. Dillon, 
J. E. Gleason, E, A. Halbleib, C. S. Hallauer, M. J. Hayes, F. F, 
Hickey, C. H. Lang, T. L. Lee, Earl Norquist, F. J. Smith, 
D. W. Sowers, Keith Williams. Treasurer: E. R. Davenport 
Acting Secretary: Ronald C. Hands, 1258 Sibley Tower Build. 
ing, Rochester 4, N. Y. 


Hartford-Springfield, November 18, 1941 
President: F. H. Payne. Vice-Presidents: E. B. Gallaher, C. H. 
Granger, S. C. Hope. Directors: G. H. Anthony, E. P. Bullard, 
J. H. Chaplin, C. K. Davis, W. M. Goss, L. E. Lentz, S. H. 
MacGregor, D. G. Millar, R. E. Pritchard, Edwin Pugsley, J. Y. 
Scott. Secretary-Treasurer: R. A. B. Heap, Lyme, Conn. 


Lehigh-Bethlehem, November 15, 1939 


Acting President: Kenneth Johnson. Secretary: E. M. Ash- 


worth, Lehigh University, Lehigh, Pa. 
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Lone Star, June 12, 1945 


President: A. J. Armstrong. Vice-President: H. S. Zane, Jr. 
Directors: E. H. Brooks, G. H. Brown, S. P. Hamer, A. A. 
Hardy, F. L. Lebus, G. G. McDonald, Charles Medley, S. A. 
Pace, F. A. Pierce, H. S. Zane, Jr. Secretary-Treasurer: W. M. 
Harrison, 1111 Foch Street, Fort Worth, Texas. 


Los Angeles, May 27, 1936 
President: Hayward Thomas. Vice-Presidents: W. C. Main, 
Kenneth Norris. Directors: F. B. Cole, Max Koffman, Charles 
Tanner, Carlton Tibbetts. Treasurer: Samuel Rindge. Acting 
Secretary: W. B. McGee, 1276 East Colorado Boulevard, Pasa- 
dena 1, Calif. 
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Massachusetts Institute of Technology, January 20, 1922 
president: T. W. Folger. Vice-President: A. R. Pfeiffenberger. 
Directors: G. J. Hossfeld, J. J. Moran, Jr., J. M. Wilson. Treas- 

r: R. K. Pitler. Secretary: E. A. Scott, Massachusetts Insti- 
ne f Technology, Cambridge 39, Mass. 

Michigan, December 12, 1942 
President: H. Lynn Pierson. 1st Vice-President: Robert ss 
Riggers. 2nd Vice-President: Walter F, Rockwell. Directors: 
E. T. Gusheé, H. W. Alden, G. T. Christopher, J. M. Dodge, 
GR Fink, H.F. Harper, Phil Huber, O.E. Hunt, K.T. Keller, 
$. T. Stackpole, Oscar Webber, A. M. Wibel. Secretary-Treas- 
urer: J. W. Paynter, 302 Francis Palms Building, Detroit 1, Mich. 


tute 0 


Mid-Continent, December 12, 1944 
President: Frank Hinderliter. 1st Vice-President: R. R. King. 
and Vice-President: George Nicholson. Directors: The officers 
and M. H. Johnson, H. E. McCray, Walter O'Bannon, Jr., 
W. W. Siegrist, W. H. Stueve, Ed Warmack. Secretary-Treas- 
urer: C. R. Horton, 510 S. Lansing Avenue, Tulsa 5, Okla. 


Midwest, May 16, 1945 
President: Harry Darby. 1st Vice-President: J. C. Shepherd. 
and Vice-President: C. M. Standiford. Directors: L. M. Alex- 
ander, P. A. Froeschl, P. F. Rahm, R. M. Williams, E. J. Zieg- 
ler. Secretary-Treasurer: F. B. Nichols, 1921 Central Street, 
Kansas City 8, Mo. 
Milwaukee, September 26, 1928 
President: F. D. Hansen. Vice-President: N. R. Knox. Direc- 
tors: F. R. Bacon, P. H. Batten, L. R. Clausen, W. W. Coleman, 
J. E. DeLong, H. S. Falk, G. H. Fobian, Walter Geist, F. D. 
Hansen, H. S. Johnson, Jr., N. R. Knox, H. V. Kohler, J. C. 
Merwin, R. A. Uihlein, P. J. E. Wood. Secretary-Treasurer: 
Jacobus Kruyne, Marshall & Ilsley Bank, 721 N, Water Street, 
Milwaukee 2, Wis. 
Nebraska, June 22, 1944 
President: C.D. Ammon. Vice-President: W. S. Byrne. Direc- 
tors: D. C. Bradford, Ben Hughes, C. L. Kirkland, J. L. Mc- 
Cague, K. E. Vogel. Secretary-Treasurer: F. G. Arkoosh, 1305 
Farnam Street, Omaha 2, Nebr. 
New York, June 15, 1921 
President: H. M. Tillinghast. 1st Vice-President: C.S. Comeaux. 
ond Vice-President: J. E. McNary. 3rd Vice-President: T. E. 
Murray. 4th Vice-President: J. T. Mackey. Executive Commit- 
tee: The officers and T. F. Brown, W. A. Davidson, R. E. Gill- 
mor, C. J. Hardy, C. W. Keuffel, D. B MacMaster, Chester 
Mueller, Whitney Stone, A. E. Van Cleve. Treasurer: Crosby 
Field. Secretary: Edward Gluck, 111 East 16th Street, New 
York 3, N. Y. 
New York University, April 16, 1943 
President: T. R. Torian. Vice-President: Elliot Schick. Treas- 
urer: R. F. Borg. Secretary: Stanford Schwartz, Department 
of Industrial Engineering, New York University, N.Y.C. 


Northwest, March 15, 1945 
President: H. A. Bullis. Vice-Presidents: W. C. MacFarlane, 
H. W. Sweatt. Directors: A. P. Baston, Fred Blumers, P. G. 
Bourne, C. E. Buckbee, R. P. Carlton, C. L. Horn, W. F. Kas- 
per, L. S. Oakes, D. W. Onan, G. H. Rozum, W. G. Seeger, 
D. A. Smith, A. V. Stallard, H. A. Washburn, A. M. Wilson, 
F. B. Winston, Brison Wood. Secretary-Treasurer: R. F. Wil- 
son, Paiace Building, Minneapolis 1, Minn. 
Philadelphia, December 9, 1926 
President: W. J. Meinel. Vice-Presidents: G. W. Elliott, D. N. 
Hauseman, C. J. Ingersoll, T. D. Barney. Directors: G. M. 
Barnes, E. G. Budd, Jr., G. W. Elliott, H. W. Gadsden, H. P. 
Gant, A. W. Gilmer, C. A. Godshalk, D. N. Hauseman, L. E. 
Hess, C. J. Ingersoll, Ralph Kelly, E. J. Langham, W. J. Meinel, 
R. P. Page, W. C. Pew, Jr., C. S. Redding, Wilbert Wear. Secre- 
tary-Treasurer: W. F. Feustel, 261 North Broad Street, Phila- 
delphia 7, Pa. 
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Pittsburgh, February 24, 1927 
President: J. D. Berg. Vice-Presidents: R. C. Downie, T. E. 
Millsop. Directors: The officers and F. B. Bell, H. A. Gidney, 
J. K. B. Hare, H, E. Lewis, J. L. Perry, A. E. Walker. Treas- 
urer: T. H. Eddy. Secretary: A. E. Hocking, Jr., 1202 Chamber 
of Commerce Building, Pittsburgh 19, Pa. 


Puget Sound, January 25, 1944 


President: Ferdinand Schmitz, Jr. 1st Vice-President: H. P. 
Lawrence. 2nd Vice-President: Robert Nelson. Directors: 
Frank Berry, John Cannon, Edward Colbert, L. B. Cooper, 
J. A. Denn, Watt Fallis, Alexander Finlayson, Henry Isaacson, 
G. E. Lamb, F. B. Lee, A. F. Parker, W. F. Schiessl, F. W. 
Schmidt, Walter Toly, R.O. Welch. Secretary-Treasurer: C. W. 
Huffine, 414 White Building, Seattle 4, Wash. 


Quad Cities-Ilowa, May 28, 1945 
President: C. D. Wiman. Vice-President: J. C. VanderPyl. 
Directors: F. H. Anderson, N. L. Etten, L. M. Gildea, J. E. 
Kanaley, H. K. Kicherer, E. J. Lattner, H. S. Lord, Karl E. 
Madden, E. W. Ross, C. R. Sheaffer, H. V. Sivright, T. E. 
Stahl, G. A. UhImeyer, C. A. Waldmann, G. L. Weissenburger. 
Secretary-Treasurer: Donald Meyers, Rock Island Arsenal, 
Rock Island, III. 

Rocky Mountain, June 10, 1942 
President: Watrous C. Redfield. Vice-President: James Cola- 
santi. Directors: Alfred W. Ainsworth, J. Leslie Brown, Fred 
R. Eberhardt, Benjamin C. Essig, Joe K. Garretson, Robert P. 
Gutshall, James D. Maitland, William M. Reno, Gerald A. 
Savin, Henry A. Winter. Secretary-Treasurer: John V. Ther- 
rell, Jr., 601 Continental Oil Building, Denver, Colo. 


St. Louis, January 18, 1927 
President: Edwin B. Meissner. Vice-President: Clyde H. Mor- 
gan. Directors: W. M. Akin, Ben Comfort, H. B. Deal, R. E. 
Gardner, Jr., Spencer Olin, W. S. Symington, P. J. Watson, Jr. 
Secretary-Treasurer: M. F. Hubbell, 4800 Goodfellow Boule- 
vard, St. Louis 20, Mo. 


San Francisco, October 17, 1923 
President: Charles Kendrick. Vice-Presidents: C.S. Wheeler, Jr., 
W. A. Starr. Directors: Raymond M. Alvord, S. D. Bechtel, 
R. C. Force, K. B. Harmon, E. A. Julian, Robert G. Sproul, 
W. A. Starr, Carl Wente, C. S. Wheeler, Dean Witter. Secre- 
tary-Treasurer: R. L. Bidwell, P. O. Box 567, 100 McAllister 
Street, San Francisco 1, Calif, 
Texas, October 30, 1942 
President: R. H. Startzell. Vice-President: T. H. Shartle. 
Directors: W. R. England, A. R. Engler, D. W. Griffith, D. J. 
Martin, Ralph Neuhaus, Ross Stewart. Secretary-Treasurer: 
L. S. Bassett, P. O. Box 2545, Houston, Tex. 


University of Michigan, February 20, 1941 
(Inactive for the present.) 
Washington, November 18, 1925 
President: James Kirk. Vice-Presidents: D. St.P. Gaillard, 
F. W. Foster Gleason. Advisory Board: Donald Armstrong, 
Henry P. Erwin, C. T. Harris, Jr., Frank Macconochie, Earl 
McFarland, C. M. Wesson, F. E. Wright. Directors: Henry T. 
Bodman, W. F. Byrne, R. C. Coupland, Bourbon Dawes, 
Harry Diamond, Alfred H. Ferrandou, Thomas G. Gentel, 
B. R. Lewis, A. Wilbur Mace, Herbert H. Mitchell, Alton A. 
White, R. P. Williams. Secretary-Treasurer: Howard J. 
Crager, 705 Mills Building, Washington 6, D. C. 


Yankee, June 30, 1925 


President: Carl F, Carlstrom. Vice-Presidents: J. S. Crawford, 
H. W. Bagnall, F. W. Knauth. Directors: H. S. Chafee, Ralph 
Gow, R. N. Greenwood, J. L. Martin, Richard Morse, Joseph 
Spang, Jr., G. W. Sweet, Thomas West. Secretary-Treasurer: 
G. P. Slade, 140 Federal Street, Boston 10, Mass. 
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NATIONAL DIVISIONS 
Artillery Division 


Executive Committee: J. E. Trainer, Firestone Tire & Rubber 
Company, Akron, Ohio, chairman; J. L. Auer, R. Hoe & Com- 
pany, New York, N. Y.; John T. Brown, Chain Belt Company, 
Milwaukee, Wis.; E. S. Dulin, Byron Jackson Company, Los 
Angeles, Calif.; W. J. Fisher, A. B. Farquhar Company, York, 
Pa.; L. Iversen, Mesta Machine Company, West Homestead, 
Pa.; N. R. Knox, Bucyrus-Erie Company, South Milwaukee, 
Wis.; E. R. Leeder, Martin-Parry Corporation, York, Pa.; Jack 
Martin, American Type Founders, Inc., Elizabeth, N. J.; 
W. H. Mitchell, Ridgewood Steel Company, Carthage, Ohio; 
Wilson Palmer, United Shoe Machinery Company, Beverly, 
Mass.; L. A. Petersen, Otis Elevator Company, New York, 
N.Y.; V. W. Peterson, Hannifin Manufacturing Company, 
Chicago, IIl.; S. E. Skinner, General Motors Corporation, Lan- 
sing, Mich.; C. W. Wright, Pullman-Standard Car Manufac- 
turing Company, Washington, D. C. 


Fire Control Instrument Division 


Executive Committee: Stanley C. Hope, Gilbert & Barker Man- 
ufacturing Company, West Springfield, Mass., chairman; R. E. 
Gillmor, Sperry Gyroscope Company, New York, N. Y.; R. L. 
Goetzenberger, Brown Instrument Company, Philadelphia, Pa.; 
Myron Hayes, Eastman Kodak Company, Rochester, N. Y.; 
F. R. Lack, Western Electric Company, Chicago, Ill.; J. T. 
Mackey, Mergenthaler Linotype Company, Brooklyn, N. Y.; 
Harold W. Sweatt, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn.; Gordon B. Welch, Linotone Corpo- 
ration, New York, N. Y. 

Gage Industry Division 


Executive Committee: Louis Polk, Sheffield Corporation, Day- 
ton, Ohio, chairman; Erik Aldeborgh, Standard Gage Com- 
pany, Poughkeepsie, N. Y.; J. C. Bath, John Bath & Company, 
Worcester, Mass.; F. S. Blackall, Jr., Taft-Peirce Manufacturing 
Company, Woonsocket, R. I.; Edward Cahill, Haverford, Pa.; 
H. B. Hambleton, Brielle, N. J.; Cecil W. Machon, Brown & 
Sharpe Manufacturing Company, Providence, R. I.; D. G. 
Millar, Greenfield Tap and Die Corporation, Greenfield, Mass.; 
Ray W. Rice, Quality Tool and Die Company, Indianapolis, 
Ind.; F. C. Tanner, Federal Products Corporation, Providence, 
R. I. 


Rocket, Bomb, and Artillery Ammunition Division 


Harvey C. Knowles, Procter & Gamble Company, Cincinnati, 
Ohio, Division chairman; J. A. Meck, Firestone Tire & Rubber 
Company, Akron, Ohio, deputy chairman; R. H. Kellogg, 
Procter & Gamble Company, Cincinnati, Ohio, Division secre- 
tary; Rocket and Shell Committee: S. E. Skinner, Oldsmobile 
Division, GMC, Lansing, Mich., chairman; Cartridge Case 
Committee: K. T. Norris, Norris Stamping and Manufactur- 
ing Company, Los Angeles, Calif., chairman; Powder and Ex- 
plosives Committee: J. M. Skilling, Military Explosives Divi- 
sion, E, I. du Pont de Nemours & Company, Wilmington, 
Del., and Henry N. Marsh, Hercules Powder Company, Wil- 
mington, Del., cochairmen; Bomb Committee: R. Furrer, 
American Car and Foundry Company, New York, N. Y., 
chairman; Fuze Committee: William Steinwedell, Stewart- 
Warner Corporation, Chicago, Ill., chairman; Loading Com- 
mittee: M. P. Woodward, Procter & Gamble Company, Cin- 
cinnati, Ohio, chairman. 


Small Arms and Small Arms Ammunition Division 


Executive Committee: C. K. Davis, Remington Arms Com- 
pany, Bridgeport, Conn., chairman; F. F. Hickey, Savage Arms 
Corporation, Utica, N. Y., deputy chairman; Wallace L. Clay, 
Remington Arms Company, Bridgeport, Conn., secretary; 
O. E. Hunt, General Motors Corporation, Detroit, Mich.; T. J. 
Watson, International Business Machines Corporation, New 
York, N. Y.; John M. Olin, Olin Industries, Inc., East Alton, 





Ill.; Graham H. Anthony, Colt’s Patent Fire Arms Man 
turing Company, Hartford, Conn.; C. Donald Dallas — 
Copper and Brass, Inc., New York, N. Y.; Arthur G Drek 
McQuay-Norris Manufacturing Company, St. Louis Ma 
Phillip D. Wagoner, Underwood-Elliott-Fisher Company Ne 
York, N. Y.; Ward M. Canaday, Willys-Overland Motors “ay 
Toledo, Ohio; C. Stewart Comeaux, Sporting Arms and Ae 
munition Manufacturers Institute, New York, N. Y. Rifles ang 
Carbines Subcommittee: Edwin Pugsley, Winchester Repeatin 
Arms Company, New Haven, Conn., chairman; H. A. ww, 
Remington Arms Company; John O’Brien, Inland Manufac. 
turing Division, GMC; C. A. Kirk, International Business Ma. 
chines Corporation. Machine Guns, Belts, Links Subcommit 
tee: G. A. Wilson, High Standard Manufacturing Company, 
New Haven, Conn., chairman; George Webb, Colt’s Patent 
Fire Arms Manufacturing Company; F. H. Groesbeck, Savage 
Arms Corporation; G. S. Cole, Jr., Brown-Lipe-Chapin Diyj. 
sion, GMC; W. J. Foster, AC Spark Plug Division, GMC. | 
Small Arms Ammunition Subcommittee: E. C. Hadley, Rem. | 
ington Arms Company, Bridgeport, Conn., chairman; Robert 
B. Ehlen, Federal Cartridge Company; George L. Dawson, 
Western Cartridge Company; A. J. Mummert, McQuay-Norris 
Manufacturing Company. Pistols and Revolvers Subcommi,, 
tee: Paul Krumm, Colt’s Patent Fire Arms Manufacturing 
Company, Hartford, Conn., chairman; Gordon Swebillus 
High Standard Manufacturing Company; G. E. Bauder, Rem. 
ington Rand, Inc.; H. E. Howland, Ithaca Gun Company, 
Helmets, Bayonets, Trench Knives Subcommittee: Percy |, 
Barter, McCord Corporation, Detroit, Mich., chairman; Car| 
Weesner, Sharon Steel Corporation; M. J. Day, Carnegie-Illi. 
nois Steel Corporation; J. S. Nicholas, Union Fork & Hoe Com. 
pany; A. Edward Allen, Utica Cutlery Company. 





COMMIUTTEES 
Machine Tool Committee 


Walter Tangeman, Cincinnati Milling Machine Company, Cin. 
cinnati, Ohio, chairman; Herbert H. Pease, the New Britain 
Machine Company, New Britain, Conn.; A. H. Eggers, Green. 
lee Brothers & Company, Rockford, IIl.; Haviland Wright, 
Wright & Gade Tool Company, Philadelphia, Pa.; Richard E. 
LeBlond, R. K. LeBlond Machine Tool Company, Cincinnati, 
Ohio; Richard A. Heald, Heald Machine Company, Worcester, 
Mass.; George H. Johnson, Gisholt Machine Company, Madi- 
son, Wis, 


Library 


Henry P. Erwin, George Washington University, Washington, 
D. C., chairman; Frank R. Bacon, Cutler-Hammer, Inc., Mil- 








waukee, Wis.; H. B. Deal, H. B. Deal & Company, St. Louis, 
Mo.; Karl Vogel, Omaha Steel Works, Omaha, Nebr. 


Coéperation with Other Organizations 


H. M. Tillinghast, R. Hoe & Company, New York, N.Y., chair- § 


man; Robert F. Black, White Motor Company, Cleveland, Ohio; 
Harry Erlicher, General Electric Company, Schenectady, N.Y.; 
Watt Fallis, Kenworth Motor Truck Corporation, Seattle, 
Wash.; Robert W. Johnson, Johnson & Johnson, New Bruns- 
wick, N. J.; B. T. McNeil, Houston, Tex.; Albert J. Weather- 
head, Jr., Weatherhead Company, Cleveland, Ohio. 


Research and Development Committee 
Dr. C. F. Kettering, Research Laboratories Division, GMC, 
Detroit, Mich., chairman; Dr. O. E. Buckley, Bell Telephone 
Laboratories, New York, N. Y.; Dr. Cole Coolidge, E. I. du 
Pont de Nemours & Company, Wilmington, Del.; Dr. R. P. 
Dinsmore, Goodyear Tire & Rubber Company, Akron, Ohio; 
Clyde Williams, Battelle Memorial Institute, Columbus, Ohio; 
Dr. R. E. Zimmerman, United States Steel Corporation, Pitts 
burgh, Pa. 
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: ‘Ast, WME MAGNETIC 


You would find it hard to set a requirement on 
Arnold magnets that is not already exceeded in 
our regular production procedure. 

All Arnold products are made on a basis of 
100% quality-control at every step of manufacture. 
These rigidly maintained standards cover all physi- 
cal, magnetic and metallurgical characteristics. . . 
you can place complete confidence in the uniform- 
ity and dependability of Arnold Permanent Mag- 
nets, and their resultant performance in your 
assemblies. 

Remember, too, that Arnold’s service covers 
all types of permanent magnet materials, any size 
or shape of unit, and any field of application. Our 
engineers are at your command—write us direct 
or ask any Allegheny Ludlum representative. 
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Subsidiary of 
ALLEGHENY LUDLUM STEEL CORPORATION 
147 East Ontario Street, Chicago, Illinois 


| Specials seit tegelors | in the Design, Engineering and Manufacture of PERMANENT MAGNETS ; 
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LIMITING WAR 


Tue Epitor.—I feel that your editorial entitled “We Must Limit 
War,” which appeared in a recent issue of your magazine, js at 
variance with both the aims of the society and the lessons of 
recent history. We can no longer look on war as some sort of 
magnified Army-Navy football game which starts at an agreed 
time, is conducted in accordance with certain “rules,” and js 
terminated by a gentlemanly shaking of hands. 

Modern war must be visualized as total war—as a sort of dis. 
continuous function having only values of nothing or of infinity 
We must either “limit” war by having none at all and settling 
our differences through the medium of such agencies as the 
United Nations Organization; or, if that fails, we must be pre. 
pared to exploit every possible means to ensure the success of 
our aims in the event of armed conflict taking over where diplo. 
macy has failed. 

Your editorial speaks of “Christian charity and mercy,” but if 
war ever comes again to the United States it will probably be 
brought by peoples who have little sympathy for Christian beliefs 
and who will interpret charity and mercy as weakness and fear, 

Where would we draw the line in “limiting” war? Would we 
kill only the uniformed soldiers of the enemy and let the scien- 
tists, workers, and farmers continue to live and to pour out food 
and guns and equipment to maintain the enemy in the field? 
Would we kill only men and let the women continue to grow 
crops, to work in factories and shipyards, and to comfort the 
enemy soldiers? Would we destroy only military installations 
and let civilian installations alone? Indeed, in modern war, what 
is a military installation and how does it differ from most civilian 
installations ? 

Modern war is the attempt of an entire people (or the leaders 
of a people) to force their will on another people or group of 
peoples. In modern war the uniformed soldier in the field is but 
the spearhead on a long shaft that has its roots in every home 
and industry and farm of the warring nation. The enemy geolo- 
gists searching for raw materials, the enemy miners digging ores 
from the ground, the enemy workers fabricating the tools of war, 
the enemy farmers growing food, the enemy women breeding 
children and instilling in them hostile ideas—all are our enemies 
just as much as is the uniformed soldier with a gun in his hand. 

Let us not think of “limiting” war—let us try only to eliminate 
war completely by the two means at present available to the 
United States. Let us try first to codperate in every way possible 
with the United Nations to try to gain our desires by peaceful 
means, but at the same time let us have available for instant use 
the strength necessary to visit utter destruction on any possible 
potential enemy. 

If we are weak, if we talk of “limiting” war, and if peaceful 
means then fail us, we will some day awaken to many simul- 
taneous Pearl Harbors in our country from which recovery will 
be impossible. If, on the other hand, we announce to the world 
that an enemy can expect nothing from us in war except complete 
destruction and if we have ready for instant use the men and the 
means to accomplish that complete destruction, then any potential 
enemies will be much less tempted to risk a war with us. 

Joun Davis MorcAan, Jr. 

State College, Pa. 


mw We are anxious to have the views of other readers on this 
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the best brake is Al R 


All across America, on small trucks or on _ pay their own way in lowered maintenance 
the giants of the highways, you can spot an __ costs, better scheduling, increased driver 
















ers ever-increasing number of Air Brake _ satisfaction, and safety. Any experienced 

installations. There are sound reasons of _ truck operator will tell you it is so. And he'll 

ut ° P ° 

he economy for this also tell you that the best Air Brakes are 

wi overwhelming pref- built by Bendix-Westinghouse. Next time 
es erence. Forit’sbeen your trucks need brake service or you are 


proved time and buying new equipment, see your Bendix- | 
time again that Air | Westinghouse Distributor. You'll be follow- | 
Brakes more than _ ing the lead of the experts when you do. | 


BENDIX-WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY ¢ ELYRIA, OHIO 
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PRIDE OF 
THE MACHINIST 


sce Ufone Miifs 


@ Whether it’s the machinist’s own micrometer or one 
issued to him from the tool crib, a Brown & Sharpe 
Tool is an old friend. That’s more than familiarity. It 
is respect for a tradition of fine precision tool making 
that goes back almost to the beginning of American 
industry. It is the knowledge of how precisely 
Brown & Sharpe makes tools . . . of such details as 
the end-to-end accuracy of the micrometer screw, 
the easily read graduations and figures and the care 
that’s taken to make accuracy last through the long 
life of the tool. Such tools have always been the 
wisest possible tool investment. Brown & Sharpe 
Mfg. Co., Providence 1, R. I., U. 5. A. 


Inside Micrometers, Nos. 252 
and 270, at left, are a part of 
the wide line of Brown & 
Sharpe Machinists’ Tools 
which includes micrometers, 
rules, combination squares, 
bevel protractors, straight 
edges, vernier tools, dial test 
indicators and many others. 
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We urge buying through the Distributor 
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UNDERGROUND CONSTRUCTION SURVEYED 

The Corps of Engineers has begun to investigate the feasi- 
bility and cost of constructing and operating underground 
plants and storage sites. These are additional steps jn the 
“protective construction” program being conducted by the 
Engineers to develop information for potential Protection of 
essential war plants against aérial raids such as wrecked ep. 
emy industry in the last war. The over-all program will entail 
investigations in both this country and Europe, and will jp. 
clude cost, as well as technical data on existing foreign under. 
ground installations, insofar as is practicable. 

Two types of underground plant sites will be considered jp 
this country during the investigation. The first are the exis, 
ing mines, such as gypsum, copper, lead, zinc, limestone, mar. 
ble, salt, sandstone, and, to a lesser degree, other type mines 
scattered over half the forty-eight states. The second type of 
site to be considered is the underground chamber purposely 
excavated to suit the requirements of the plant or storage 
facilities involved. 


MACHINE TOOLS FOR EMERGENCY 


One vital question of the planners for future industrial 
mobilization is the availability of tools in the event of an emer. 
gency. This is being answered to a large extent by “Operation 
JANMAT”—Joint Army and Navy Machine Tools. In this new 
concerted action by both the Army and the Navy, machine 
tools are being rounded up from surpluses and from produc- 
tion lines where they are least needed. Special machines which 
were designed to do special war jobs and others which were 
set aside when war production lines were abolished are being 
collected and stored. 


RUBBER INDUSTRIALISTS ASSIST ARMY- 
NAVY MUNITIONS BOARD 


Invitations have been extended to thirty-one leaders in the 
United States rubber industry to become members of the 
Army-Navy Munitions Board Rubber Industry Advisory Com- 
mittee. Members of this committee will represent the entire 
rubber industry in all of its phases from importing to manu- 
facturing. They will aid in the development of industrial- 
mobilization plans which will provide for an adequate supply 
of rubber in the event of a national emergency and will also 
advise the Army-Navy Munitions Board in the many and 
different problems involved in the strategic stockpiling of nat- 
ural rubber under the Stockpiling Law enacted by the Seventy- 
ninth Congress last year. 





“EVERLASTING” MOTOR OIL 


Development of a new type of synthetic nonpetroleum motor 
oil that is claimed will last the life of an automobile or ait- 
plane engine without having to be changed, was described by 
Dr. Henry D. Hinton, Professor of Chemistry at the Univer- 
sity of Notre Dame. 

Made from natural gas and carbon and hydrogen com- 
pounds, the new oil resembles ordinary motor oil in appeaf- 
ance and feel. It is also wax-free, will flow freely at thirty 
degrees below zero, does not thin out at high temperatures, 
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PERMANENT MOLD 


WHICH ALUMINUM CASTING 
IS BEST FOR YOU ? 








ASK ..WE MAKE ALL THREE! 


Ask us which type of Aluminum Casting 
is best for your product . .. and you 
get a frank, technically-sound answer. 
We make all three types, have no special 
bias in favor of any one of the three. Our 
job is to see that you use the casting 
that’s best for your product . . . and for 
your production cost figures. 

Each type of Alcoa Aluminum Casting 


people want 


ALCOA 


COMMERCIAL 


I N ow € 2 











aluminum for 


—sand, permanent mold, and die—has its 
points. Your product may require a com- 
bination of two types, or even all three. 

Our engineers and our 59 years of alumi- 
num know-how are at your service to help 
you get the most from Alcoa Aluminum 
Castings. ALUMINUM COMPANY OF 
AMERICA, 2137 Gulf Bldg., Pittsburgh 19, 


Penna. Sales offices in leading cities. 
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NATIONAL TUBE COMPANY 
PITTSBURGH, PA. 
Tubing Specialties Division 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 











New Developments 





provides efficient lubrication of all moving parts, ang will 
clean motors that have been gummed and sludged by ordinary 
oils. Commercial production of the new oil will start soon ies 
it will cost somewhat more than ordinary motor oil. ' 


LARGEST CALCULATOR 


Harvard University has developed the world’s largest call 
culating machine, designed to solve for the Navy the intricate 
problems of the ballistics of guided missiles and Supersonic 
aérodynamics. 

Constructed by the Harvard Corporation Laboratory under 
the direction of Prof. Howard H. Aiken, former Navy com. 
mander who now heads the laboratory, the Mark II machine 
will be able to solve in one second a multiplication problem 
running into billions. Addition of numbers into the billions 
can be done in less than one-fifth of a second. 


NITROMETHANE PRODUCTION 


An inexpensive method developed during the war for the 
production of the powerful explosive, nitromethane, is noy 
available for civilian use, according to a report made by H, 
Schechter of Purdue University. Nitromethane is much more 
powerful than TNT and much safer to handle. The process 
involves reacting methane, commonly known as marsh gas, 
with nitric acid under a pressure of 100 psi. Methane costs but 
three cents a thousand cubic feet in Texas, and many plants 
built during the war for the production of nitric acid are idle, 


INDUSTRIAL TRAINING FOR OFFICERS 


An extensive program of training in industrial personnel 
methods, designed to familiarize Army officers with the latest 
techniques in personnel management, has been inaugurated, 
The program parallels in the career of planning and personne 
management fields several individual programs currently car- 
ried on by technical services, such as Quartermaster and Ord- 
nance, in the production field. 

Four firms have already accepted officer students, and about 
thirty-five more large industries have signified their willing- 
ness to join the program. Army officers, graduates of one- or 
two-year courses at various leading schools of personnel man- 
agement and business administration, will be assigned to the 
industries for 2-month tours of duty, during which time they 
will be familiarized with the major aspects of personnel man- 
agement. 


2ND DIVISION PLANS ARCTIC EXERCISES 


Plans for joint Arctic exercises, providing one month’s train- 
ing for five augmented companies of the 2nd Infantry Division 
and troop-carrier aircraft of the Tactical Air Command, were 
announced recently. The rifle companies, with full equipment 
and supplies, will be flown to Alaska at approximately one- 
month intervals, beginning November 1, 1947, in transport 








planes of the Tactical Air Command. Upon completion of its 
training, each company will be flown back to Fort Lewis, 
Wash., permanent station of the 2nd Division. The exercises 
will terminate March 1, 1948. 


SEA 





V-I FIRED FROM NAVY SUBMARINE 

The Navy has fired successfully a German V-1 “buzz bomb” 
from the deck of a submarine, according to unofficial reports. 
Fleet Admiral Nimitz, in discussing weapons of the future, said 
that submarines could launch guided atomic missiles. 
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Bigger, tougher civilian jobs than ever before are being 
whipped today by heavy-duty vehicles like this. 
And the trend is to still bigger, huskier vehicles to 
handle still heavier jobs. 
What does this mean to the Army? Just this— 
New designs and materials will be proved and 
perfected on these heavy-duty commercial jobs 
that will enable the U.S. to be equipped with 
bigger, tougher military motor transport—fast! 
—should the need arise. Truly, peace insurance 
begins here. 
For 40 years TIMKEN has been the leader in the devel- 
opment of axles and brakes for heavy-duty commercial 
and military vehicles. 
Now as always, Timken will continue in its labora- 
tories and in the field to advance commercial transport 
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Timken Axle-equipped six-wheelers carry, move and stop loads like this in the oil industry. 


Peace insurance begins 
on jobs like this! 


and to cooperate with the Armed Forces in every way 


possible to make our military vehicles the world’s finest. 


eM 
t iA epted RLS Standacd \—~ 








THE TIMKEN-DETROIT AXLE COMPANY, DETROIT 32, MICH. 


OSHKOSH, WISCONSIN 
DETROIT 32, MICH. 


WISCONSIN AXLE DIVISION . 
TIMKEN AXLE BRAKE DIVISION ° 
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ARMY-NAVY MINE RESEARCH 


Continuing a program of codperation which began in 193) 
the governor that an Army Ordnance Submarine Mine Laboratory has been on 

up at the Naval Ordnance Laboratory, White Oak, Md. = 
laboratory will apply Navy research and development informs, 


VAY TTY tion on ship-detection devices to Army cable-controlleq sub. 
marine mines, In addition to its direct work with the Naval 

Ordnance Laboratory, the Army group also is planning a on. 

gram that will give it access to information on ship detection 


of automotive provided by other naval laboratories. 
vehicle operation REPEATING FLASH UNIT 


Navy photographers are being equipped with the ultimate ™ 
high-speed electronic flash lamps as a result of recent research 
and development in the field of electronics by personnel of the 
U. S. Naval Photographic Service. 

Outstanding for compactness, minimum weight, and speej 
of operation, the new flash unit weighs 114 pounds, can fin 
4,000 flashes without changing batteries, and will operate x 
3-second intervals—faster than the average photographer cy 
take pictures. The new flash unit will produce more than 10, 
photographic flashes with a single repeating flashbulb, 


NAVAL LOGISTICS COURSE 

For the first time, a course in logistics will be conducted x 
Navai War College, Newport, beginning July 1, 1947, and end. 
ing May 29, 1948. Those eligible for the course, and from whom 
applications are desired, are officers of the line and staff of 
the Regular Navy of the ranks of captain, commander, and 
lieutenant commander and corresponding ranks of the Regu. 
lar Marine Corps. The course will consist of lectures, semi- 
nars, and the study of logistics in its broadest phases (except. 
ing purchase functions), and its application, relation to, and ;: 
influence on naval and joint operations. To assure breadth of 
understanding, students also will participate to a limited ex- 














The Handy Vari-Speed Governor used 


on many well-managed truck fleets over tent in the War College course in strategy and tactics. 
a period of years has proved its out- 
standing value in preventing costly 
operating practices. 


AIR 


A poll of 180 such fleets shows actual 
savings as follows: 


General maintenance NEW SUPERSONIC RESEARCH PLANE 


ech onal ea, Ss The Army Air Forces will soon have a successor to its famed 
Insurance , %, Bell XS-1 in the XS-2, another supersonic research plane now f 
Lubrication... ....,.... .. . 26% being built by Bell Aircraft Corporation at its Buffalo (New 


York) plant. Like its predecessor, the rocket-powered XS-2 
will not be a military aircraft but will be employed solely as 
a flying research and development laboratory to explore the 
problems of transonic and supersonic flight. 


Brake maintenance . 
Accidents . : 


Other King-Seeley automotive in- 
struments with long successful service 





records include: RAM-JET ENGINES 
o Pelagepee—-Tust evel, of procure and A ram-jet airplane that will beat the sun by traveling dou- 
‘ pate ble the speed of sound, taking only fifteen minutes to go from 
New York to Pittsburgh, has been predicted by Dr. F. W. 

Schumacher, associate director of Esso Laboratories. Flying 

see quisiaah cdiabicunal ae in the stratosphere, the ram-jet motor will require only a 

tenth of the fuel needed just above sea-level. Much simpler in 


economy of automotive operation, : : ; " 
construction than conventional reciprocating engines, the ram- 


jet can develop one horsepower for each half ounce in weight 
Kync-SEELEY compared with about a pound for ordinary engines. A ram-jet 
developing 2,000 horsepower will be so light that one man 
(ORPORATION [ia 


ANN ARBOR Nitessilenn CEILOMETER AIDS FLYING SAFETY 


PLANTS IN With the view to promoting greater flying safety, the Army 
ANN ARBOR + GRAND RAPIDS - YPSILANTI and Navy have ordered 125 General Electric ceilometers for 
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Tune in “Lawyer Tucker” starring Parker Fennelly, Thursday Nights, 9:00 P.M. — E.T. on CBS. 
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@ It is the proved performance of 
Auto-Lite electrical systems on the highways 
which has made Auto-Lite the world’s 
largest independent manufacturer of 
automotive electrical equipment. The 
Auto-Lite reputation for quality and reli- 
ability for more than 36 years has made 
Auto-Lite products original factory equip- 
ment on many of America’s finest 
cars, trucks and tractors ... Money 
cannot buy better electrical systems. 


THE ELECTRIC AUTO-LITE COMPANY 
Sarnia, Ontario Toledo 1, Ohio 
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A WINNING 
COMBINATION 


for 
Skeet Shooting 




















Skeet is a great sport—one you can enjoy for years 
to come. However, your fullest appreciation comes as 
your skill increases. And that’s when you find that the 
right gun and the right ammunition count most. 
Champion skeet shooters have found a winning 
combination in the Remington Model 31 shotgun and 
Remington Shur Shot shells with the New Remington 
Crimp. The Model 31 is a pump action repeating shot- 
gun which, during the war, aerial gunnery students 
nicknamed “the gun with the ‘ball-bearing’ action” 
because of its velvety-smooth operation. And Shur 
Shot shells with the New Remington Crimp eliminate 
“blown patterns” which cause those unexplainable 
misses. There is no top wad to obstruct the shot charge. 
Thus, you get even distribution of shot pellets with no 
holes or openings for targets to pass through unbroken. 
For free literature on this popular combination, write 
Remington Arms Company, Inc., Bridgeport 2, Conn. 


Remington 
pone 


“*If It’s Remington—It’s Right’’ 


Shur Shot is a trade mark of Remington Arms Company, Inc. 
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installation at military and naval airports throughout 4 

country. The ceilometer system—a pulsating-light P te 
coupled with a photoelectric detector—provides a conta 
automatic recording of cloud heights and relative densities me 
light and at nighttime. Such information is vital to Pilots sch 4 
uled to land or take off from an airport. The complete - 
meter system comprises a mercury arc projector, a Pe, 
electric detector, and a recorder which provides a contin af 
and permanent record of cloud variations, 
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UNDERGROUND AIRCRAFT PLANTS 


A thorough study of the feasibility of underground aircrafe 
factories as an effective means of protecting production from 
is being made at Army Air Forces headquarters jn Wash 
ington and at Air Matériel Command headquarters at Wright 
Field, Ohio. 

The AAF and Air Matériel Command are analyzing all ayai). Po 
able statistics, reports, and case studies in an effort to ey . 





enemy air attacks of the type encountered in World War | 


jencé 


aluate 


German underground experience as an important part of the Artifice’ 
- . eS ‘ =o 1 
AAF program for air industrial preparedness planning, | 
In actual development of underground construction, the Ger. - 


mans attempted two general types: one, a semiundergroung 
structure, intended to withstand the heaviest known bombing A Mac 
attacks ; and the other a complete underground plant. One oj iF 
the semiunderground types was the submarine pen, and it was ndust 
not until the latter part of the war that Allied air forces wer 
able to develop bombs of adequate destructive and penetratiye Progré 
force to damage them. Ge? 

In addition to submarine pens, the Nazis constructed what 
was called the bunker plant, a semiunderground structure tha §Navy- 
allowed manufacturing operations with comparative freedom 
from bombing attacks. They were great dome-shaped struc. Oper 
tures with reénforced convex concrete roofs 9 to 18 feet thick HE 
about 80 feet high, and including 4 to 6 stories with approxi- 
mately 1,200,000 square feet of floor space, 40 per cent of which 
was underground. 

Air Matériel Command officials have learned that one of the Big A 
paramount requirements of an underground factory is to have B 





Jew . 


a broad segment of supporting and related activities within 


the underground site. Experience of the Germans proved that 
if surface transportation is weakened and the deliveries of war 
materials to factories is prevented, the condition of, the fac- 
tories makes little difference. Similarly, bombing of electric 


Java! 





power systems can render production facilities useless. Fr 


ALL-WEATHER AIRPORT LIGHTING 

An airport approach lighting system designed to penetrate 
1,000 feet of the thickest fog has been announced by the West- RU |niv 
inghouse Electric Corporation. The new system should sharply 


font 


reduce the number of plane crashes caused by poor visibility 
and do away with flight cancellations. The new lighting sys- 





tem supplements but does not replace radio and radar aids om 
The pilot will continue to locate the airport by radio and align Jew 
his plane by instruments at the outer marker. 

The all-weather approach-light system includes three com- 
ponent parts: approach lights, runway designator, and run- §Aton 
way lights. Thirty-six krypton flash units, each with a bril- 
liancy of 3,300,000,000 peak beam candlepower, are placed in 
line alternately with 36 neon blaze units for a distance of ol. 





Asso 





almost three-quarters of a mile from the approach portal to 
the start of the runway. The krypton lamps are only fou 
inches long but when a surge of electricity heats the gas to Cor 
incandescence, the lamp flashes with a maximum brightness § gyi 
of nine million candlepower per square inch. The sun, at the B syt 


earth's surface, has a brightness of about one million candle-@ ad 
power per square inch. at | 
diti 
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Recently the Editors conducted a poll 


of all members of the Army Ordnance 
Association to determine their principal 
interest among our several publications. 
Thirty-nine thousand, one hundred and 
fifty-eight ballots were mailed out. Re- 
sults: First choice, ARMY ORDNANCE; 
second, A.O.A, Business Letrer; third, 
THE ComMMON Derense; fourth, Locistics. 


To meet the urgent demands for econ- 
omy, Locistics, after its current issue, will 
be merged with ARMy ORDNANCE under 
its new and more definitive name, Orp- 
NANCE. As in the past, the content of this 
magazine will cover the entire field of 
scientific and industrial preparedness— 
ground, sea, and air. Locistics rendered a 
sound contribution to the proper solution 
of military supply in global war. Its vital 
mission will be continued in these pages. 


The rising costs of A.O.A, publications 
could be met in one of two ways: (a) by 
reducing the number and size of our pres- 
ent operations or (b) by raising the mem- 
bership dues. We are against higher prices, 
for anything—especially membership dues 
in a patriotic, technical society. We hope 
to reduce them when possible. 


So our economies will be effected other- 
wise but without materially reducing our 
services to members. However, for the 
time being, some of the lace-curtain trim- 
mings will be omitted. 


We hope these decisions and the type of 
reasoning on which they are based will 
appeal to our members. We are inclined 
to think that they will. Such reasoning has 
the soundness of reality behind it, and 
reality, we know from experience, is the 
predominant characteristic of the Ord- 


nance fraternity. 


Incidentally, the poll referred to above 
also disclosed that 44.88 per cent of A.O.A. 
members are executives of American in- 
dustry; 27.12 per cent are top-flight engi- 
neers; 11.03 per cent are metallurgists, 
teachers, technicians, foremen, journalists, 
and factory representatives; 5.85 per cent 
are Army officers on active duty. You are 


right—the cream of the crop! 


fhe Ekttorw 





those 


bean 


chor: 


ited 
foun 


Re 
























one of the Nation’s strongest bul- 
warks of peace. Its postwar responsibili- 
ties are world-wide. In every far-flung 
area on the globe its power is devoted 
to the peaceful tasks of protecting Amer- 
ican lives, commerce, and property; of 
keeping the sea lanes open to the cargo 
vessels of every nation; of fostering that 
| good will and amity among nations 
which are the only basis on which we 
can confidently build a permanent world 
order. : 

In addition to these pacific pursuits, 
our Navy is a constant reminder to pos- 
sible aggressors that the risk of annihi- 
lation, which they would assume in the 
event of any attempt at world domina- 
tion, would be very great indeed. 

The personnel strength of our Navy 
and Marine Corps today is approxi- 
mately 700,000. The Navy is operating 
877 ships—z2 battleships, 12 aircraft car- 
} riers, 29 cruisers, 122 destroyers, 20 de- 

stroyer escorts, 80 submarines, and a 
proportionate number of auxiliary craft 
of various types. 

These ships are about equally divided 
between the Atlantic and Pacific Oceans 
and have to provide naval supporting 
forces in the Mediterranean and the 
Far East, ships for training our Naval 
Reserve, vessels for experimental and 
testing work, and, finally, ships for the 
great and important task of training 
Regular naval personnel. 

The number of Navy bases, in the 
light of the facts of modern war, is very 
moderate. In the Pacific there are but 
two major bases at Hawaii and Guam, 
with minor ones at Okinawa, Kwaja- 
lein, and in Alaska. In the Atlantic area 
are the few long-established bases plus 
those we have always had in the Carib- 
Same bean (San Juan, Guantanamo, an an- 
chorage at Trinidad) and a very lim- 
ited installation at Argentia in New- 
foundland. 

Research is another vital Navy item. 
In the year ending June 30th the Navy 
spent the sum of 320 million dollars. 
In 1948 it will spend 306 million. 
Twenty-four million of this is for re- 


TT: United States Navy is today 
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Sea Power Today 


Never Again Can America Submit to Disarmament 


: 





Trim and taut Secretary of the 

Navy James Forrestal once de- 
scribed himself as an American 
taxpayer and world citizen. 

As a taxpayer, he is an ardent 
champion of strict economy. Our 
whole fleet represents an invest- 
ment of eighteen billion dollars. 
He quite properly believes that 
it would be poor economy to 
scrap or sink that tremendous 
investment. He is therefore put- 
ting most of it in “mothballs” 
(see p. 26) at a cost of less than 
one per cent of the total capital 
investment. 

One of his guiding principles 
is that the Navy must be able to 
expand rapidly to meet the pos- 
sible emergency of sudden and 
total war. 

As a world citizen, Secretary 
Forrestal would like to advocate 
immediate and complete disarm- 
ament. But he realizes that con- 
ditions do not yet exist that pro- 
vide the background for such 
disarmament. He therefore holds 
that the most practicable, the 
most economical means at our 
disposal to prevent wars is to 
protect our investment in de- 
mocracy with an alert, efficient, 
coérdinated system of external 
security. 

Mr. Forrestal is fifty-five and 
a New Yorker by birth. He was 
educated at Dartmouth and was 
associated with zine and tobacco 
companies before joining the 
Dillon, Read investment firm. 

In June 1940, he became an 
administrative assistant to Pres- 
ident Roosevelt and was later 
appointed Under Secretary and 
then Secretary of the Navy. 

During his naval career, our 
Navy grew into the mightiest 
sea power in history. During 
World War II he made a num- 
ber of visits to the fighting 
fronts and personally observed 
American landings in enemy- 
held areas of Europe and the 
Pacific—Tue Eprrors. 











search contracts in ninety colleges and 
technical schools and naval and com- 
mercial laboratories. 

Our Navy is quickly putting into 
practice the knowledge and experience 
derived from the atomic tests at Bikini 
last year. It is not relying on research 
alone or on jet planes or on submarines. 
It believes that gadget or push-button 
warfare is still a long way off. 

The development of the atomic bomb 





and other instruments of mass destruc- 
tion have by no means eliminated the , 
need for a modern, powerful, and alert 
Navy. In the event of another global 
war, the Navy, Naval Aviation, the Ma- 
rine Corps, and the Army Air Forces, 
backed up by science and civilian indus- 
try, will be our first line of defense. 

Long-range operations of great de- 
structiveness, together with control of 
strategic bases, might well be decisive 
elements in determining the outcome 
of an atomic war. Our Navy is well 
aware of its pivotal importance in our 
present national-security system. It can 
be relied upon to do its utmost to keep 
war out of these United States and to 
deal effectively with an aggressor nation 
in the only language that such a nation 
is capable of understanding. 

Above all, the Navy will have a huge 
logistic responsibility in the event of a 
national emergency. At whatever cost, 
it must establish unbreakable supply 
lines so that our ground and air-borne 
troops may be adequately supplied with 
and with and 
equipment in whatever part of the 


food medical combat 
world they may be fighting. 

Never again can we submit to such 
unilateral disarmament by the United 
States as came out of the 1922 Naval 
Conference and subsequent conferences. 
Disarmament must follow and not pre 
cede the perfecting of plans for world 
peace. 

After 1922 we sank battleships, stop 
ped the building of battle cruisers, and 
at the Geneva Conference of 1927 and 
the London Conference of 1930 limited 
the building of submarines and the ele- 
vation and caliber of guns on our large 
combat vessels, We kept those agree- 
ments, but others did not. We discov 
ered after World War II that the Japa 
nese and Germans both had kept their 
fingers crossed when they signed the 
treaties. 

We are proud of our Navy and Ma 
rine Corps, of their glorious traditions, 
of their great achievements in peace and 
war. They are an invaluable investment 
in national security and world peace. 
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Artificial Meteors 
Rockets Will Provide Tools for Interstellar Experiments 


’ 


by 
Dr. F. Zwiecky 


. 


Rockets will carry shaped 
charges to extreme heights 
from where they can be 
ejected at high speeds to 
escape from the earth’s 


gravitational field. 


a 


HE possibility of using rockets as 

carriers of scientific instruments 
has long excited the imagination of 
astronomers, physicists, and engineers. 
With the advent of jet propulsion and 
the construction of powerful rockets, 
this possibility has now become a real- 
ity and a tremendous development now 
in progress promises results of a nature 
hitherto unattainable. 

Today we stand at the beginning of 
an era of an entirely new type of scien- 
tific experimentation. During the past, 
experiments were essentially confined 
to the surface of the earth. Of the hap- 
penings in the universe at large, we 
gained some very partial knowledge 
through the medium of visual light 
which acted as a messenger between 
the celestial bodies and the earth. Two 
very important things, however, were 
denied us. 

In the first place, we could not ob- 
serve the ultraviolet light, the X-rays, 
and the radiations of still shorter wave 
lengths which we know by inference 
to exist abundantly in the vast inter- 
stellar and intergalactic spaces. Neither 
could we directly record the corpuscu- 
lar rays consisting of atoms, ions, elec- 
trons, protons, and so on, which we 
also know to be present in great in- 


Dr. Zwicky is Professor of Astrophysics at 
the California Institute of Technology in Pasa- 
dena, and Director of Research at the Aerojet 
Engineering Corporation in Azusa, Calif. 
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tensity in the spaces between the stars 
and the galaxies. 

Secondly, we had no means whatso- 
ever to experiment with the various 
celestial bodies such as the moon, the 
sun, the planets, the stars, and other 
extraterrestrial objects. Rockets now 
promise to provide us with the tool to 
achieve the two goals which thus far 
we have not been able to reach. 

Plans are therefore being laid for 
research with rockets. These plans in- 
clude the following items: 

1. Large primary rockets such as the 
V-2, as well as sounding rockets built 
in this country, are to be used to carry 
scientific instruments to great heights. 
With some of these instruments, the 
physical and chemical characteristics of 
the upper atmosphere can be explored. 
Other devices, such as small telescopes 
and 
and so forth, are to record the electro 
magnetic and corpuscular radiations 
from the sun, from the stars, and from 
other celestial bodies. 

More details on this type of research 
are to be found in “Upper Atmosphere 
Research,” Report No. 1, issued by the 
Naval Research Laboratory. Important 
results have been achieved using Ger- 
man V-2 rockets at the White Sands 
Proving Ground in New Mexico. 


spectrographs, Geiger counters, 


2. Secondary rockets are to be built 
and launched from large primary rock- 
ets. If this is done at the proper heights 
where the velocities of the individual 
rockets are effective, it is hoped to reach 
heights of from 500 to 1,000 kilometers 
without too great difficulty. Telescopes, 
spectrographs, and_ electronic  instru- 
ments from such heights will record 
the primary electromagnetic and cor- 
puscular radiations which are present 
in interplanetary space but which, be- 
cause of interference of the atmosphere, 
cannot reach the earth’s surface. 

For instance, at the greatest height 
of about 200 kilometers attained by the 
V-2 rockets, enough air (nitrogen and 
oxygen) is still left to absorb most of 
the light in the far ultraviolet. If radi- 
ations from the sun and from the stars 
in the wave-length region from 1,000 
Angstroms to one Angstrom or less are 
to be recorded, it is necessary to reach 
heights in excess of 200 kilometers. 


Very novel results may be expected 
at such heights. By inference, we know 
that there exist many very hot aes 
with surface temperatures in excess ¢ 


a 
100,000 degrees Kelvin. These Stars 


light 
may actually be the ‘brightest objects jn 


the sky. Observers tied to the cart 
figuratively speaking, are doomed ne 
the role of blind men since the inte, 
fering atmosphere prevents them frop, 
seeing most celestial objects in thei, 


; ; ep 
which emit relatively, little visual 


true nature. 

Rocket-borne telescopes, therefore, are 
destined to relegate earth-tied telescopes, 
no matter how big and powerful, to ; 
secondary réle. To open up undreamed. 
of vistas, the construction of very high 
flying rockets is imperative and should 
be undertaken without delay. 

3. The next step involves the launch 
ing of missiles which are capable oj 
escaping from the earth’s gravitation 
held and flying off into interplanetan 
space, never to return. Three possibil 
ties suggest themselves, These are: (a) 
the use of nuclear (atomic) energy, (b) 
the construction of suitable multipk 
rockets activated through the energ, 
liberated in powerful chemical reac 
tions, and (c) the ejection of fast, small 
particles from shaped charges. 

The first two schemes, (a) and (b), 
have been much discussed in recent 
years. The third seheme, (c), which 
has long been over- 
looked, actually is the 
simplest and now 
seems destined to pro- 
vide the first practical 
realization of the an- 





cient dream of sending 
missiles away from the earth. 

These missiles, at the beginning, wil 
be small, but much information can bk 
gained from them. 

While the fastest Ordnance missiles 
have maximum velocities of from one 
to two kilometers a second, consider 
ably greater speed is needed in order 
to reach interplanetary space. The e+ 
cape velocity from the earth is 11.2 kile 
meters a second. We therefore need 
particles possessing kinetic energies per 
gram of about fifty to a hundred times 
those inherent in the fastest Ordnance 
missiles. 
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The explosion of properly shaped 
charges is capable ef generating ener- 
¢ this order of magnitude and to 
ce fast-flying particles which may 
signated as artificial meteors. It 
advisable to ex- 


gies O 
produ 
be de 
was therefore thought ’ _ 
oeriment with the ejection ot last par- 
ticles from shaped charges carried aloft 
by high-flying rockets. Information may 
thus be obtained in the following fields: 

:, Supersonic and hypersonic aéro- 
dynamics. Since the particles ejected 
‘rom the shaped charges have velocities 
up to fifty times the velocity of sound 
‘a the atmosphere, resistance character- 
istics of particles in the supersonic re- 
gion (Mach numbers M = 1 to 6) and 
in the hypersonic region (M > 6 and 
up to 50) may be investigated. No cor- 
responding observations can be made in 
any of the existing high-speed wind 
tunnels which all operate bea M =. 

2. Physical and chemical characteris 
tics of the atmosphere. Optical obser 
vations, both telescopic and_ spectro 
scopic, of the trajectories of the artificial 
meteors promise to furnish information 
about the air at all heights. 

, The artificial 
enough to circle the earth as “near-by” 


meteors are fast 
satellites. Some may even escape perma- 
nently from the earth’s gravitational 
feld and thus can be used to explore 
the interplanetary spaces. If the parti- 
ces can be made large enough, their 
collisions, that is, the resulting flashes 
of their landings on the moon, on Jupi 
ter, and other planetary bodies, are con 
ceivably observable with present-day 
telescopic equipment. 


Figure 1 shows a night test of a 2-inch 
shaped charge with a steel insert which 
was blown apart into a spray of fine, fast 
particles. Marked star, right, is Cephei. 
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Figure 2 is a night test of a 2-inch shaped 
charge with steel insert blown out into 
many particles which disintegrated, pro- 
ducing other short-trajectoried particles. 


Since we intend to operate in the 


“vacuum” beyond the earth’s atmos 
phere, a swarm or jet of approximately 
parallel flying particles acts much as a 
unit body or meteor. This opens up the 
possibility of direct spectroscopic pros 
pecting of the surfaces of the plane- 
tary bodies. 

4. Since many of the artificial me- 
teors may be expected to be electrically 
charged, they can serve as test particles 
to explore the electromagnetic field at 
great heights where combined gravi- 
tational and electromagnetic fields, in 
the absence of aérodynamic torces, de- 
termine their trajectories. 

In particular, it will be of great in 
terest to ascertain if an electric space 
charge of the type of a Langmuir plas- 
ma surrounds the earth as a_ whole. 
Knowledge on the nature and extent 
ot this space charge is indispensable for 
the correct interpretation of cosmic rays, 
interstellar atomic rays, and other phe- 
nomena. 

Subsequent to these preliminaries, a 
cooperative was organized. 
While the representatives of the Ord 
nance Department agreed to the neces 
rocket, the 


program 


sary night firings of the V-2 
task of making ready and installing the 
shaped charges with metal cone inserts 
in the instrument head of the V-2 was 
taken over by the Applied Physics Lab 
oratory of the Johns Hopkins Univer- 
sity, with Dr. J. A. Van Allen in charge. 

The Ordnance Department furnished 
the shaped charges (rifle grenades) 
which were actually used in the experi 
ments at White Sands after modifica- 
tion by personnel of the New Mexico 


School of Mines. The author organized 
the observational program and obtained 
the codperation of the observatories at 
Tucson, Albuquerque, Flagstaff, and 
Palomar Mountain, 

The first night firing of a V-2 rocket 
in the United States took place at the 
White Sands Proving Ground on the 
night of December 17, 1946. Unfortu- 
nately, the shaped charges did not ig 
nite as intended, due to some unidenti- 
fied failure of the firing circuit. How- 
ever, the experiment will be repeated. 

Much valuable information was never 
theless gained by the astronomers who 
observed the flight of the V-2 on the 
night of December 17th. 

These results were principally as fol 
lows: 

(1) Observation of fast particles 
ejected by the explosion, on the ground, 
of shaped charges fitted with metal cone 
inserts; (2) Direct telescopic recording 
of the jet of the V-2 rocket motor and 
spectroscopic observations of this yet; 
(3) Photographs of the trajectory of the 
V-2 after propellant cut-off by the light 
of the hot graphite steering vanes and 
the spectroscopic analysis of the light 
graphite rudders at 


of these great 


heights. 


W HAT happens when various shaped 
charges are exploded and various metal 
inserts are used is seen in the two photo- 
graphs (Figs. 1 and 2) obtained with 
an 8-inch Schmidt telescope of focal 
f ‘a, where f 
diameter of the aper 


ratio r 1 (7 focal 
length and a 
ture). One charge emitted a spray of 
fine particles. The other charge formed 
a jet of particles which disintegrated 
only slightly due to its instability and to 
the frictional forces in the air. 

Work is now in progress to experi- 
ment with explosives and inserts which 
will produce the largest and fastest par 
ticles, or jets of particles, most suitable 
to play the role of artificial meteors 
when released from rockets at 
heights. It is important to remember 
that the shaped charges which will be 
the 


vacuum at great heights must be con 
differently 


great 


most eflective when detonated in 


structed somewhat from 
those which are the best on the ground. 

It also must be noticed that thus far 
shaped charges are adapted to give the 
highest penetration of armor, We are 
not immediately interested in this char 
acteristic but rather desire to produce 
the highest velocities of the fragments 
in a vacuum. 
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Figure 3. This night photo shows the tra- 
jectory of the V-2’s jet up to the cut-off 
point at 25 miles and the trace of the hot 
graphite vanes up to a height of 75 miles. 


With suitable alteration of the shape 
and of the chemical composition of the 
charges and the inserts, we hope to 
achieve velocities of the fastest frag- 
ments of the order of 10 to 15 kilo- 
meters a second (50,000 feet a second). 
These velocities will be sufficient to pro- 
duce artificial meteors which will go 
into satellite orbits of the earth or 
which, if properly directed, will escape 
from the earth, never to return. 

Such missiles may then be used to 
bombard the moon and to observe the 
resulting flashes on impact. Spectro- 
scopic analysis of these flashes will pro- 
vide a method of exploring the moon’s 
surface for its elementary chemical con- 
stituents. With large enough particles, 
the same analysis may be extended to 
the other members of the planetary 
system. 

In Figure 3, the V-2 rocket, which 
was launched on the night of December 
17, 1946, was photographed with a K-24 
aérial camera. The heavy part of the 
track corresponds to the luminous jet, 
while the weak track after propellant 
cut-off is due to the hot graphite vanes 
which rapidly cool by radiation. 

With the 8-inch Schmidt telescope it 
is possible to photograph the luminous 
graphite vanes up to the peak of the 
trajectory of the V-2 and possibly be- 
yond, The effective resolving power of 
this telescope—that is, the accuracy of 
measurements on photographs made 

with it—corresponds to about one sec- 
ond of arc. Points of the trajectory one 
hundred kilometers from the telescope 
can therefore be determined within an 
accuracy of fifty centimeters. 
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This would seem to make the optical 
method superior to what can be ob- 
tained with radar. It is intended, there- 
fore, on the occasion of future night 
firings, to determine the trajectory, the 
velocity, and the deceleration with the 
maximum precision mentioned and to 
derive from these data drag coefficients 
of corresponding accuracy. 

Furthermore, the interesting problem 
of the partial refraction through various 
strata of the atmosphere can be effec- 
tively attacked if the timed trajectory 
of a rocket is photographed with three 
or more telescopes located at different 
stations, using stars as reference points. 

Since the photographic luminosity of 
linear tracks is proportional to the 
square of the lens diameter and, in- 
versely, proportional to the focal length, 
the aim must be to build cameras of 
large diameter and small focal length. 

The tumbling and the rotational mo- 
tion of the rockets can also be analyzed 
on the photographs if the periodically 
changing intensity of the recorded tra- 
jectory is analyzed. 

Two of our cameras of 15.5 inches 
and 20 inches focal length, respectively, 
were equipped with special objective 
replica transmission gratings. They are 
of the “sawtooth” type and have 1,440 
lines to the inch. The gratings were 
kindly furnished us by Prof. R. W. 
Wood of Johns Hopkins University. 

In Figure 4, a photograph of the jet 
from the launcher to a height of three 
miles above the ground is reproduced. 
The trajectory is seen to be curved, cor- 
responding to the programmatic guid- 





Figure 4. In this night photo, the single 
black line, far right, is the V-2’s trajec- 
tory. The other two give the spectrum of 
the jet in the first and second order. 


ing of the rocket. The s 

ioe light in the visible om 
well as emission bands due to eb 
from molecules such as C,, CN. je 
others. These spectral features, ae 
bined with an analysis of intensitie 
can be used to determine temperature 
in the rocket exhaust jet. 

In spite of the enormous amount of 
work which has been done on jet en. 
gines, practically no Spectroscopic oh, 
servations have been made. This our. 
sight is now being corrected throug} 
spectroscopic analysis of ex 
: ai iam pat fone 

As already pointed out, the trajectory 
after propellant cut-off in Figure 3, wa, 
photographed in the light of the hg, 
graphite rudders, At the moment of th. 
cut-off these rudders are presumably » 
a temperature of about 2,000 degrees 
Centigrad®, somewhat hotter than the 
exhaust flame because of the recom. 
pression of the fast-moving  gase, 
Photometric analysis will give data op 
the radiation cooling of hot bodies, 

On a photograph obtained with th 
grating, the hot graphite vanes show 
some remarkable features. Not only js 
there a continuous spectrum, but ‘the 
emission bands of C, and probably oi 
other molecules are still detectable. |f 
the graphite vanes were to be impreg. 
nated with various chemical elements, 
the corresponding atoms, on “steam- 
ing” off the vanes, 
could be observed in 
the light of their 
characteristic emission 
lines. 

Since these free 
atoms will enjoy in- 
creasingly longer mean free paths as the 
rocket rises into more tenuous regions, 
spectral lines may thus be observed 
which are quenched in a denser atmos- 
phere and therefore not usually observ- 
able. This opens up the possibility of 
many experiments of fundamental in- 
terest to physicists and astronomers. 

Future plans will be to pursue vigor- 
ously the potentialities of rocket re 
search. In particular, the experiments 
with artificial meteors will be repeated 
since important results may be expected 
from them and since these meteors bid 
fair to become the first man-launched 
missiles to escape from the earth into 

interplanetary space. 

Many men have codperated actively 
in the work described herein. They are 
too numerous to be mentioned by name 
but thanks are due to all of them. 
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Government sale or lease 
of the machine tools now 
in reserve should be lim- 
ited to cases of dire need, 
with security restrictions 
imposed. 


? 


HE Association’s Machine Tool 

Committee, under the dynamic 
leadership of Walter W. Tangeman, 
vice-president of the Cincinnati Milling 
Machine Company, has just refuted the 
hoary old maxim that you can’t eat your 
cake and have it too. 
The committee is of the opinion that 
machine tools in industrial war reserve 
should be kept there as insurance 
against a possible future emergency. It 
therefore recommended that the tools 
be sold or leased to commercial con- 
cerns needing them. This sale or lease 
will help reconversion, but it will not 
affect the total number of machine tools 
in the war reserve. 
This feat of farsighted industrial 
statesmanship on the part of the Ma- 
chine Tool Committee team was not 
accomplished by mirrors. How was it 
done? Let Mr. Tangeman tell us about 
it: 
“The industrial reserve of machine 
important national asset. 
Those of us who tried 
to buy, beg, or rent ma- 
chine tools during the 
late ’thirties, or even in 
the early ‘forties, will 
readily agree that a 
machine-tool reserve in 
being today will effectively eliminate a 
critical bottleneck in atomic-age war 
production. 


tools is an 











“Furthermore, machine tools are an 
economical investment in world peace. 
It is a matter of common knowledge 
that machine tools 
more slowly than the matériel produced 
on them. 

“Our scientific and 
plans should include every possible 


become obsolete 


industrial 


war 
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short cut to getting into quantity pro- 
duction in the event of an atomic emer- 
gency. An appropriate war reserve of 
machine tools, kept intact and inviolate, 
would be the most valuable and indis- 
pensable of short cuts to such produc- 
tion.” 

Current War Department policy is to 
sell or lease machine tools to industry 
when needed, with a string attached. 
The string is a security clause. 

The A.O.A. Machine Tool Commit- 
tee does not take an unnecessarily mor- 
bid view of human nature. But its mem- 
bers are veterans in the knowledge of 
industrial processes. Experience has also 
taught them quite a few valuable les- 
sons in human psychology. It is on the 
basis of this knowledge and experience 
that the members of the committee be- 
lieve that current War Department pol- 
icy could be improved in at least four 
major respects. 


EN the first place, the industrial _re- 
serve of machine tools, to be of value, 
should be maintained under reasonably 
close control and not scattered in plants 
all over the country. This is a fairly 
obvious truism in our present atomic 
age. Should an aggressor strike at us 
with atomic weapons, swiftly and with- 
out warning, we will want machine 
tools in a hurry. Nothing much will 
be gained in the way of national de- 
fense if these tools are scattered helter- 
skelter over the entire United States. 

As a second consideration: If machine 
tools in the industrial reserve are leased, 
it will be very difficult to get the ma- 
chines out of the lessees’ plants when 
needed, regardless of the form of the 
contract. The War Department, in an 
emergency, would haul in on a lot of 
string attached to machine tools under 
the security clause. The tools would be 
scattered here and there throughout the 
Nation. The War Department would 
get back a lot of string which could, 
perhaps, be added to the proverbial red 
tape, but it would not get back the ma- 
chine tools. The lessees undoubtedly 
could show good reasons why they still 
needed the tools. Ordnance Department 
efforts to place them where they would 
be most needed would very likely be 
neutralized. 





A Maehine Tool Reserve 
Vital Equipment Should Be Retained For Any Emergeney 


A third point for discussion is that 
the cost of maintaining an inspection 
system, plus the cost of keeping neces 
sary records on a large number of leased 
tools, would be considerable. 

As a final observation, it is beyond 
argument that the continued use of ma 
chine tools in the plants of private firms 
will wear out the working parts of these 
tools much more rapidly than reason 
ably good storage. The 
result might well be 
that in a period of na 
tional we 
would have on hand, 
assuming we could get 
the away from 
lessees, only a considerable number ot 
well-worn, battered, and broken tools 
that would be of little help in striking 


emergency 


tools 


back at an aggressor. 

As the result of a careful survey ot the 
entire machine-tool problem, in so far as 
it pertains to national defense today, the 
A.O.A, Machine Tool Committee made 
the following policy recommendation: 

Sale of machine tools in the industrial 
reserve should be made only when such 
tools can be proved to be in short supply 
and reasonable delivery cannot be ob- 
tained, and then only on condition that 
the purchaser will, at the time he buys, 
order from a qualified manufacturer 
similar tools which, upon delivery, will 
become the property of the Government 
and be placed in the war reserve. The 
purchaser should pay the difference in 
cost. 

Lease of machine tools in the indus- 
trial reserve should be made only when 
the furtherance of reconversion can be 
proved, and then only for the approxi 
mate length of time required to obtain 
delivery from recognized manufactur 
ers of similar new tools. The terms ot 
any such lease should provide that the 
tools will be returned in as good con- 
dition as when received by the lessee. 
The rental charge, in addition to the 
usual charges, should be sufficient to de 
fray all administrative and inspection 
costs, 

The committee’s plan will help indus- 
try during the present reconversion pe- 
riod, and it also will conserve in one 
place the total number of ready-to-use 
machine tools in the industrial reserve. 
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For Eminent Service We Salute — 





R. A. Uihlein 


Robert A. Uihlein, vice-president and 
director, Joseph Schlitz Brewing Com- 
pany, Milwaukee, has served the na- 
tional defense of his country with dis- 
tinction. A founder and now a director 
of the Milwaukee Post, A.O.A., he is a 
leader in the industrial, civic, and phil- 
anthropic affairs of Milwaukee, his na- 
tive city. 

Lieut. Col. Robert T. Myers, chief 
engineer of Sprague-Sells Division, Food 
Machinery Corporation, Hoopeston, III., 
served as an officer of the Ordnance De- 
partment throughout World War II. As 
director of the Training Division, Rock 
Island Arsenal, he supervised the train- 


ing program of 3,500 military and civil- 


ian personnel. 

Col. Welton J. Crook, professor of 
metallurgy, School of Mineral Sciences, 
Stanford University, has a long and dis- 
tinguished career as chemist, metallurg- 
ist, teacher, and Army officer. During 
World War II he was in charge of the 
steel casting division and later head of 
the department of engineering at Rock 
Island. He has been a member of the 
Ordnance Reserve for the past twenty 
years. 

Harry S. Zane, Jr., is secretary of the 


Col. O. G. Fegan 


Lieut. Col. R. T. Myers 





Col. W. J. Crook 


Guiberson Corporation, Dallas, Tex., 
and vice-president of the Lone Star Post, 
A.O.A. From 1940 to 1943 he was vice- 
president of Guiberson Diesel Engine 
Company in charge of its Chicago oper- 
ations where Diesel engines were man- 
ufactured for light tanks. 

Herbert V. Kohler is a charter mem- 
ber of the A.O.A. and a founder of its 
Milwaukee Post. He is president of Koh- 
ler Company, Kohler, Wis. In World 
War I he participated in the major of- 
fensives as a captain of Field Artillery, 
32nd Division. In World War II he di- 
rected his company in the supply of its 
regular products to the armed services 
and in the mammoth production of 
fuzes, artillery shells, aircraft parts, etc. 

Col. O. G. Fegan was a distinguished 
officer of the Motor Transport Division, 
Quartermaster Corps, and since 1942 
has served in the Ordnance Department 
in positions of highest responsibility. As 
commander of Normoyle Depot at San 
Antonio and later as director of supply. 
Office of the Chief of Ordnance—De- 
troit, he was concerned with the distri- 


bution of all Ordnance automotive 


equipment and parts. He was especially 
gifted in directing the Rock Island Ord 





H.S. Zane, Jr. 


Maj.Gen. A.H. MacQueen Brig.Gen.D.N.Hauseman 


H. V. Kohler 


nance Depot during the most critic 
months of World War II. 

James W. Irwin is assistant to the 
president and director of public rey. 
tions, Ford Motor Company, Detroit 
Under his direction at Ford are the de. 
partments of publications (26 period 
cals), press, radio, and community rej 
tions. He served during the war y 
public and industrial relations counselo, 
to the Navy and the Army Air Forces, 

Maj. Gen. A. H. MacQueen, CBF. 
formerly Master General of the Ord 
nance, Royal Canadian Ordnance Corp, 
is now president of Canadian Arsenak, 
Limited, Ottawa. He is one of the found. 
ers of the Royal Canadian Ordnance 
Corps Association, opposite number to 
the A.O.A. 

Brig. Gen. David N. Hauseman 
president of the Research Institute o 
Temple University and administrative 
vice-president of that university. He had 
a long and distinguished career as an 
officer of the Ordnance Department. ln 
World War II he was chief of the Phila 
delphia Ordnance District and later was 
head of the War Department Readjus- 
ment Division. 


Lieut. Col. Charles L. Reed has served 








Lieut. Col. C. L. Reed 
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Rear Adm. C. E. Braine 


the Ordnance cause with noteworthy 
success. Early in World War II he was 
commanding officer of the 176th Ord- 
nance Battalion (HM) Corozal, Canal 
Zone. Later he helped direct automotive 
parts supply at the Tank-Automotive 
Center, Detroit. He is presently in charge 
of many major activities at Rock Island. 

Rear Adm. C. E. Braine, U.S.N., is 
deputy chief, Material Division, Office 
of the Assistant Secretary of the Navy. 
Early in the war he was a member of 
a supply mission to the U.S.S.R. Later 
he had a cruiser command and subse- 
quently was commanding officer of the 
Naval Base Precommissioning 
Training Center, Newport, R. I. He is 
a leading influence in the program of 
industrial preparedness. 

Newell H. Orr is vice-president of 
Colorado Fuel and Iron Corporation, 


and 


Denver, and a director of the Rocky 
Mountain Post, A.O.A. He has held 
many positions of responsibility in the 
steel industry and rendered outstanding 
service during World War II as a mem- 
ber of Government-industry committees. 
Rear Adm. Alfred M. Pride is chief 
of the Bureau of Aéronautics, U. S. 
Navy. Long identified with the air arm, 








Col. J. A. Stone 
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N. H. Orr 


Ralph Neuhaus 


Rear Adm. A. M. Pride 


he played a major réle in the develop 
ment of aircraft carrier arresting gear 
on the U.S.S. Lanecey, first U. S. car- 
rier. During World War II he com- 
manded the carrier BeELLEAu Woop. 

Maj. Gen. Harry C. Ingles, who dis- 
tinguished himself as Chief Signal Ofh- 
cer of the U. S. Army, is president and 
director of RCA Institutes, New York. 
He was responsible for the Army's war 
time world-wide communication system. 

Rear Adm. Glenn B. Davis, until re 
cently superintendent of the Naval Gun 
Factory, Washington, D. C., is now 
commandant of the Potomac River 
Naval Command. Long experienced in 
naval ordnance design and production, 
he has served in positions of great re- 
sponsibility at various naval ordnance 
establishments. He commanded Battle 
ship Division 8 in 1933-1944. 

Col. Jeffrey A. Stone served at the 
Frankford Arsenal in World Wars | 
and II. An engineering consultant, he 
helped organize the gage laboratories 
for small-arms and artillery ammuni 
tion components. He is now a consult 
ing engineer for Bankers Securities Cor 
poration, Philadelphia. 

Ralph Neuhaus is vice-president and 





Fred Olsen 


Maj. Gen. H. C. Ingles 


W. O. Briggs, Jr. 


These Industry-Ordnanee Leaders 





Rear Adm. G. B. Davis 


general manager ot Hughes Tool Com 
the company 
which was responsible for the Dixon 


pany, Houston, Tex., 
Gun Plant (named for the late great 
Gen. Tracey Dixon of Watertown Ar- 
senal fame). He is a charter member of 
the Texas Post. 

Fred Olsen since 1929 has been chief 
of research and technical development 
ot the Western Cartridge Company Di- 
vision of Olin Industries, East Alton, Ill. 
He formerly was a member of the staff 
of Picatinny Arsenal. 

W. O. Briggs, Jr., Detroit, is vice-pres- 
ident of the world’s largest independent 
producer of automobile bodies. During 
World War II he helped direct the vast 
facilities of that company in the large- 
scale production of tank hulls, shell cas- 
ings, airframes, etc. 

Col. Leslie E. Simon is director of the 
Army Ordnance Department’s Ballistic 
Research Laboratories at Aberdeen 
Proving Ground, Md. Under his ad- 
ministration the laboratories have de- 
veloped into an outstanding organiza- 
tion for the solution of intricate mathe- 
matical and ballistic problems so fre- 
quently encountered in Ordnance oper 


ations. 





Col. L. E. Simon 
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Progress for Air Power 


Our Weapons Must Be Constantly 
Improved by Researeh and Industry 


Gen. George C. Kenney 


8 


The advancement of avi- 
ation during the interval 
of two World Wars indi- 
cates what can be accom- 
plished by America in the 
years that lie ahead. 


. 


ETWEEN World War I and 

World War II the speed of air- 
craft, which we considered high at that 
time, reached 200, 300, then 400 miles 
an hour. Airplane speed is now ap- 
proaching that of sound, and it won't 
be long before it will be supersonic. 
We will find that the faster the speed 
the more the headaches—and the num- 
ber of headaches does not appear to be 
lessening! 

Aviation is still an art. It isn’t a sci- 
ence yet because you can’t always be 
sure that 2 plus 2 will give 4! Two 
and two may sometimes give 444 or 5 
at the high speeds now being developed 
for aircraft. 

In aviation today nothing appears to 
be impossible. There is no sign that 
techniques are stabilizing. Speed of air- 
craft has been increasing steadily, al- 
though the rate of increase has been 
small during some years. Rocket devel- 
opments indicate that we can fly just 
about as fast as we want to until we 
burn up the airplane due to the friction 
of the air. 

We must improve our weapons. The 
machine gun that used to shoot about 
600 rounds a minute in 1925 would not 
be adequate now because enemy air- 
planes could fly through the stream of 
bullets. We must get more bullets out 
faster. Not so many years ago (about 
1936) I was a member of a board which 
was studying the needs of aircraft at 
higher speeds. We reviewed the require- 
ments of the GHQ Air Force, which 
General Andrews had activated at 
Langley Field in 1935. 
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I wanted the caliber .50 gun, which 
was an excellent weapon, to have a 
muzzle velocity of about 3,000 feet a 
second and to shoot a burst of more 
than 300 rounds at a rate of 1,200 
rounds a minute without burning up 
the barrel. The board’s opinion was 
eleven to one against this suggestion. 
I prepared a minority report and dis- 
cussed the needs for faster firing and 
higher muzzle velocity. If we were go- 
ing to strafe the enemy at speeds of 
over 200 miles an hour we just weren't 
going to be able to shoot enough bul- 
lets with the older designs before we 
would be past the target. We needed to 
get more bullets out of the barrel faster 
and shoot them farther. 

There were many who said it couldn’t 
be done, but in 1943 we finally got a 
gun with a muzzle velocity of 2,950 
foot-seconds which would shoot 250 to 
300 rounds per burst at a rate of 1,100 
to 1,200 rounds a minute without burn- 
ing out the barrel. We had just about 
the gun that we had requested in 1936. 

During the passage of two modern 
airplanes in combat, there isn’t much 





Gen. George Churchill Kenney, 
stocky, bristly haired Command- 
ing General of the Strategic Air 
Command, a pilot in World War 
I and chief of the Pacific Air 
Command in World War II, was 
the principal speaker at the April 
meeting of the Washington Post, 
Army Ordnance Association, 
held at Andrews Field, Md., on 
April 24th. 

An exceptional program of en- 
gineering and technical interest 
had been arranged for members 
of the Post by General Kenney 
and Colonel Philip Schwartz, 
Ordnance Officer, Strategic Air 
Command. Colonel Schwartz and 
the officers of his staff conducted 
the visitors to the various dem- 
onstrations and exhibits and 
made the occasion a memorable 
one for all present. 











Gen. George C. Kenney 


time to do any shooting. Six hundred 
miles an hour is a comparatively high 
speed. Two hundred miles an hour js 
about 100 yards a second, and when 
two modern fighters attack each other 
head on, there isn’t much time to think: 
there must be action in a short time, 

We still don’t have the sight that puts 
each bullet between the enemy’s eyes at 
high speed. We prefer the smallest gun 
that can do the job in order to get the 
most bullets out of it. An improved 
caliber .50 gun at 200 to 300 yards 
range (the extreme range for air attack) 
can do the job. For a plane to be arm 
ored against such a gun would requir 
three inches of armor. 

During the war I took a number of 
stellite barrels to the Pacific. Four of 
five of our pilots fired the barrels in 
combat and they were all enthusiast: 
cally in favor of them for they per 
mitted long bursts at a high rate. 

We also have bomb troubles. A bomb 
cannot be shaped like a milk bottle ora 
can of beans. Using a good sight, it 
must be reasonably certain to hit what 
ever it is aimed at. But it has been 
found that at high speed our present 
bombs may knock off a piece of the 
bomber’s wing or damage the tail fin. 
They do not fall true. We must make 
bombs so shaped that they will do what 
we predict. 

Thus you can see that everything in 
aviation is integrated and that every pat 
of this field must advance together. 
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The industrial know-how 
and facilities represented 
by A.O.A. membership 
are pledged to the ad- 
vancement and support of 
the power of the armed 
forces of our country. 


- 


RMY-NAVY cooperation entered 

a new phase on April 2nd when 
Vice Adm. E. L. Cochrane, Chief of the 
Navy’s Material Division, issued a di- 
rective to the commandants of all naval 
districts in the continental United States 
and to the chiefs of all bureaus and of- 
fices of the Navy Department on the 
subject: “Army Ordnance Association, 
cooperation with.” 

The stiff formality of the directive 
conceals the fact that Admiral Cochrane 
has a deep appreciation of the benefits 
of voluntary codperation and that the 
entire project is being carried on with 
mutual cordiality and enthusiasm. 

But first of all, let’s have a look at the 
Admiral’s memo: 

“The Army Ordnance Association is 
made up of about 40,000 individual 
members interested in ordnance mate- 
rials and is an excellent cross section 
of the men in that type of industry 
throughout the United States. It was 
founded in 1919 and has carried on 
successfully in the interval between the 
lat two World Wars as a means of 
keeping the War Department in close 
contact with industry. Recently the 
president of that Association has offered 
his complete codperation to the Navy 
Department in the interest of better 
military preparedness and _ national 
security. , 

“The organization of the Army Ord- 
nance Association consists of the coun- 
cil, board of directors, president, execu- 
tive vice-president, and a national head- 
quarters. These are the policy-making 
and administrative members. Then in 
the field comes a group of Posts which 
are geographically distributed through- 
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out the country. The members in the 
geographical vicinity of a Post head- 
quarters have meetings and establish 
liaison through means of these Posts 
and their committees. 

“The naval inspector in these areas 
should contact the Post commander and 
through him establish liaison activities 
with the members of the Army Ord- 
nance Association attached to these 
Posts and their companies. Also the 
commandants should utilize this means 
of liaison with industry as much as they 
consider necessary. This does not in any 
way limit the utilization of the Navy 
Industrial Association or other industry 
groups but is merely another channel. 

“The second special grouping of the 
A.O.A. consists of the Activities Divi- 
sions. These Divisions are made up of 
members in the form of committees 
covering specific ordnance topics. The 
Chief of Army Ordnance uses this 
group of Divisions when he wishes ad- 
vice or comments on a specific problem, 
and it is believed that the Chief of the 
Bureau of Ordnance, and possibly other 
bureau chiefs, may find it advisable to 
utilize these services in a similar man- 
ner.” 

Attached to Admiral Cochrane’s let- 
ter were two enclosures: (1) a list of 
A.O.A. Posts, showing their geographi- 
cal locations and giving the names of 
the respective secretaries; and (2) a list 
of the technical Divisions and commit- 
tees together with the names of their 





“The Chief of Army Ordnance uses 
this group . . . when he wishes 
advice or comments on a specific 
problem, and it is believed that 
the Chief of the Bureau of Ord- 
nance, and possibly other bureau 
chiefs, may find it advisable to 
utilize these services in a similar 
manner.” 





chairmen. It was suggested that contact 
with the Posts be made directly with 
a specific Post through the secretary 
or other Post officer. Original contacts 
with the various Activities Divisions 
for each problem were to be made 
through Association headquarters in 
Washington. 

This highly significant and important 


Navy-A.0.A. Cooperation 


Association Units Ready To Aid Sister Service 


program, designed to aid in the devel- 
opment of better national preparedness, 
received the hearty approval of Maj. 
Gen. E. S. Hughes, Chief of Ordnance. 
In a letter to Col. L. A. Codd, executive 
vice-president of the Association, Gen- 


eral Hughes declared: 


®° WAS glad indeed to learn of the 
Navy’s plans to utilize the Army Ord- 
nance Association’s local Posts and tech- 
nical committees to further its activities 
for industrial preparedness. 

“There has existed for many years 
a cordial and close working relation- 
ship between the Bureau of Ordnance 
of the Navy and the Ordnance Depart- 
ment of the Army. This fine relation- 
ship has prevented duplication of effort 
and multiplicity of designs. With Army 
Ordnance Association Posts and particu- 
larly Army Ordnance Association tech- 
nical committees advisory to the Navy 
as well as to the Army, I feel sure that 
even greater results will be obtained in 
the future. 

“I shall transmit the substance of 
Admiral Cochrane’s letter to naval dis- 
tricts, bureaus, and offices and your let- 
ter to Army Ordnance Association Posts 
and technical committees to the divi- 
sions and field agencies of the Ordnance 
Department. The Association’s work 
with the Navy has my wholehearted 
support.” 

The groundwork of the new inter- 
service program was completed when 
Colonel Codd sent an explanatory letter, 
together with a copy of Admiral Coch- 
rane’s memo, to all Association officers 
and directors, to all members of A.O.A. 
Council, to all members of the Advisory 
Board, to all officers and “directors of 
Posts, and to all chairmen of commit- 
tees. Colonel Codd in his letter wrote in 
part as follows: 

“All members of the Army Ordnance 
Association will be pleased by this latest 
evidence of the importance of our Asso- 
ciation and will make available at all 
times every possible facility for assist- 
ing the United States Navy in its im- 
portant réle in our national defense. 
Your personal interest and codperation 
in carrying forward this important proj- 
ect as conditions warrant will be greatly 
appreciated.” 
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Most weapons and fighting equip. | 
only 


ment are more or less obsolete as S00n 
as they are developed, especially durin on 
hostilities, since all offensive ia. - ; 
are followed eventually by defensive i 
measures. This was true of the mag. P? ‘ 
netic mine, buzz bombs, and arn, : . 
other offensive measures on UP to the yr . 
atom bomb. To date there does Not ‘ ~ 
seem to be any countermeasure against ‘k 25 
this most terrifying of all weapons, eo 
Regardless of this fact, it js Necessary “Ri 


for a peaceful nation to keep in read; deht 
Sp aia nae e 
ness its first line of defense, just in case 


the atom bomb and the United Nations eit 

do not achieve their expected goal of a 
permanent peace. The inactive flee whe! 

- ? “ge be — on to be opened -. 
» |; for immediate use the moment hostili. oi 
\ i es appear imminent. stora 
The present preservation program wah 





=r ew was developed because of the Navy's D 
bitter experience in the early part of 





m: World War II. After World War |, pas 

me the inactive fleet was allowed to de. mac 

Navy photo _teriorate because there was no scientific. eithe 

unified plan of preservation. However, Si 

°°@ eration Mothhball”’ despite disarmament pressure, an hones cate 
p effort was made to preserve part of the state 

fleet for future use by removing mos : 

Seience and Industry Have Provided of the topside equipment asin with om 
The Means To Preserve Our Fleet spare parts and supplies from below weig 
decks to warehouses. by d 

This was tantar.ount to stripping the degr 

8 ployed by the Navy in this huge oper- vessels of all necessary fighting gear. | the 


ation will undoubtedly provide industry Actually all that remained intact were feet 
with many new ideas for improved the hull and propelling machinery. The F  yate 


id packaging and for the use of chemical folly of this method was demonstrated } pent 
Herbert L. Zorn dehumidifying agents, rust inhibitors, when these ships were urgently needed J ¢rihy 
Charles T. Brandt Corporation, and metal coverings for long-term stor- after the Pearl Harbor disaster. T 


Baltimore, Md. 
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“The inactive fleet must 


age of valuable materials and equipment. The inactive fleet became operative 


be packaged, ready to be 
opened for immediate use 
the moment hostilities ap- 


pear imminent.” 


. 


NE of the most interesting proj- 

ects for the preservation of valu- 

able war materials since the termination 

of hostilities is being carried out by the 

U. S. Navy and is frequently referred 
to as “Operation Mothball.” 

A modern battleship is a rather bulky 

and cumbersome object to put in “moth- 

balls,” but the scientific methods em- Blanking and flanging sheets for orange-peel cover sections is the first step. 
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only after long delays and heavy ex- 
‘e Precious man-hours of highly 
urgently needed to build 
and ships, were diverted 
In all, about 400 


nse. 
skilled labor, 
new equipment 
for this conversion. 
ships were reconditioned and restored 
to the active fleet. Today over 2,000 
ships are being scientifically preserved 
so eflectively, with practically all sup- 
plies on board, that they can come out 
fighting in 10 to 30 days. . 

Recent developments 1n mechanical 
dehumidifying machines are especially 
significant. These machines were devel- 
oped to hold relative humidity in the 
interiors of vessels down to a point 
where rusting and mildew will not oc- 
cur. The same system conceivably could 
be applied to areas of buildings for the 
storage of steel, instruments, machine 
tools, etc. 

Dehumidification of ship interiors is 
accomplished through the use of auto- 
matically controlled machines. These 
machines have two beds of desiccants, 
either silica gel or activated alumina. 

Silica is made by treating sodium sili- 
cate with sulphuric acid and, in a dry 
state, closely resembles rock salt, It has 
a remarkable affinity for moisture, ab- 
sorbing up to 45 per cent of its own 
weight. It may be readily reactivated 
by drying at a temperature of about 300 
degrees Fahrenheit. One cubic inch of 
the material has about 50,000 square 
feet of moisture-holding surface. Acti- 
vated alumina also is an efficient absor- 
bent, consisting essentially of aluminum 
trihydrate. 

The machines are fitted with blowers 


which take the air from a ship's m- 
terior, pass it through one of the beds 
of desiccant, and return the dry air to 
the lower levels of the ship through 
specially insialled duct work, fire mains, 
flexible ventilation hose, or a combi 
nation of all three. 

When the bed in use is saturated, the 
path of air through the machine is auto- 
matically shifted to the other bed. The 
first bed is then automatically reacti- 
vated by heating with electric heater 
elements and driving the moist air to 
the outside. Several control humidistats 
are located at strategic points. 


A controller-recorder averages the hu- 
midity readings of all stations and starts 
and stops the dehumidifiers at the aver- 
age demand instead of the demand of 
any single station. Temperature and hu 
midity at each station are recorded on 
a tape every fifteen minutes. On small 
vessels one installation is sufficient, but 
larger vessels are divided up into zones. 
The larger battleships may have as many 
a; six installations. 

Certain areas deep in the ship are 
difficult to reach, even with special duct 
work, Such areas are dehumidified by 
special perforated metal containers of 
silica gel called desicans, containing 
about five pounds of silica gel—each 
capable of handling about 175 cubic feet 
of space during the initial drying pe- 
riod. After the humidity has been low- 
ered to around 30 per cent, one desican 
will handle about 500 cubic feet of 
space. These cans may be reactivated 
by electric heaters or by drying ovens. 





The flanges of these sections for a protective gun housing are being restruck. 
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Forming the orange-peel sections is ac- 
complished in huge hycraulic presses. 


Due to the method of allowing all 
topside equipment to remain in place, 
it Was necessary to provide some eco- 
nomical, easy, and efficient method of 
preserving this equipment in the same 
serviceable condition as the equipment 
and materials below decks. 

Long before V-J Day, the Bureau of 
Ordnance and the design section of the 
Naval Gun Factory were working on 
plans for accomplishing this gigantic 
preservation. This meant considerable 
research, development work, and the 
building of prototype models of pro- 
tective structures for test. 

Due to the unexpected termination 
of hostilities, all details were not com- 
plete; however, by the time the berth- 
ing areas were ready for the fleets, con- 
tracts had been awarded for the pro- 
tective coverings and production models 
were coming off assembly lines. 

The model shown here is an assembly 
of No. 16 gauge steel stampings con- 
structed in sections 
welded and bolted together with syn- 


“orange-peel” 


thetic rubber gaskets in the vertical 
joints, forming an airtight igloo or half 
sphere approximately fifteen feet in di- 
ameter and thirteen feet high. The bot- 
tom is provided with a base-sealing gas- 
ket and then clamped securely to the 
deck of the ship. This unit is used to 
protect 40-mm. quadruple antiaircraft 
guns. 

Other units being manufactured are 
structures to house the 5-inch, 38-cali- 
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This view of the monorail production line shows the second paint booth and the method of storage before sections are packed 
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ber, dual-purpose guns; 3-inch, 50-cali- 
ber antiaircraft guns; and the recently 
developed Mk. 102 rocket launchers 
which were used so successfully during 
the closing phases of the war. All the 
structures are of airtight construction 
and are maintained at a relative hu- 
midity of around thirty per cent either 
by the static moisture-removing agents 
for individual units or, where practica- 
ble, by connecting the units through 
ducts or ammunition hoists to the in- 
terior of the ship. 

Single units not connected to the in- 
terior of the ship must be provided with 
a “breather” to equalize the pressure 
due to changes in, temperature, The 





This steel “mothball’’ will protect a 40-mm. gun from corrosive weather. 


breather must also control the Moisture 
content of the air taken into the str. 
ture. 

These pretabricated steel structure 
are crated complete with all accessories 
and complete installation instructions 
then shipped to the berthing ares 
where they may be installed by semi 
skilled help. The structures may be in 
stalled just as readily on either wood or 
steel decks under any climatic condi. 
tions and without the use of special 
equipment. 

In designing these structures, weight 
was an important factor. However, 
strength was necessary too, with the 
result that despite their light construc. 
tion, they will support a live load of 
20 pounds per square foot of projected 
roof area and withstand a 120-mile-ap. 
hour gale without leaks or ruptures, 


EDUE to the balanced atmospheric 
pressure of the structure, the ambient 
temperature within is the same as tha 
outside. Heat absorbtion is kept ata 
minimum due to the high reflectability 
of the aluminum enamel finish, Befor 
the aluminum coating is applied, the 
metal is given a  corrosion-resisting, 
paint-holding, Bonderite _ phosphate 
coating, then a spray coat of zinc chro 
mate primer. 

Each structure is provided with an 
access door in which a porthole is it 
stalled fitted with heat-tempered, heat: 
absorbing glass behind which temper 
ture and humidity instruments are lo 
cated so that inspections may be made 
without opening the door. Ships att 
usually berthed in groups so that smal 
maintenance crews are able to servict 
a number of ships. Thus, with a mini 
mum of service, ships and complete 
equipment may be kept ready for 
action indefinitely. 
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New Army Aircraft 










> 
— a “HS 


_—_ oe a ae 





- 





The Army’s new liaison plane, the L-13, designed and built by Consolidated-Vultee, is the first of its type to be of all-metal 
construction and to have folding wings. It can be towed over roads and also can be towed aloft like a powered glider. 


es 





So Raa 
The new Boeing L-I5A, one of the newest liaison planes to join the Army Air Forces, is of a completely radical design. 
It has external airfoil flaps, full cantilever type landing gear, a wing span of 40 feet, and is powered by a 125 h.p. engine. 





The world’s largest land-based cargo and transport plane is being built for the Army by Consolidated-Vultee. Accommodating 
400 troops, 335 litter patients, or 100,000 pounds of cargo, the 132-ton giant is 182 feet long and spans 230 feet (AAF photos). 
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for 
““Little 
David” 


Unprecedented Ordnance Technieal Problems Solved 


Practically no data were 
available for designing 
projectiles of this size. 


. 


ARLY in June 1944, representa- 

tives of the Research and Devel- 
opment Service, Ordnance Department, 
visited the Barberton, Ohio, works of 
the Babcock & Wilcox Company to dis- 
cuss design and methods of manufac- 
ture of a unique projectile for use in 
what is now known as the 914-mm. 
mortar, “Little David.” 

As then proposed, the projectile’s gen- 
eral form was noted for its design which 
provided for an all-welded structure 
from pressed plates. One model, known 
as Type T1, was designed for cast high- 
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A. R. MeAllister 


explosive loading with only a small 
opening in the front head while an- 
other, known as Type T2, had a bolted 
head for plastic loading. 

The schematic arrangement of the 
final design brought out the extreme 
dificulty of the designing necessary to 
take care of all of the tremendous 
stresses involved. From the information 
available, it was recognized that the T1 
design would weigh more than 3,650 
pounds loaded while the T2 would 
weigh more than 3,200 pounds. 

Practically no data were available for 
designing projectiles of this size. Pre- 
liminary calculations showed that the 
stresses in the “knuckle” radius at the 
junction of the rear head and the body, 
caused by setback, initial velocity, rota- 


Mr. McAllister is the manager of the Process 
Equipment Division of the Babcock & Wilcox 
Company, Barberton, Ohio. 





tion, and the hydrostatic effect of the 
charge, would be in the order of 67,000 
pounds per square inch. This projectile 
may be considered as a container, or 
pressure vessel, and when it is realized 
that high-pressure vessels such as boiler 
drums are designed with a factor of 
safety of at least four on the tensile 
strength or two on the yield point of 
the material used, such design practice 
was obviously impossible here. 
Considerable studies of the properties 
of available materials which combined 
high yield strength, ductility, and work- 
ing properties finally led to the selection 
of a manganese-molybdenum steel of 
the following physical properties, and 
suitable directives were issued to the 
Steel Company t 
allow immediate production of the nec- 


Carnegie-Illinois 


essary plate: tensile strength, 100,000 
psi, minimum; yield strength, 80,000 
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minimum; elongation in 2 inches, 


psi, i‘ P - 
reduction of area, 50 per 


18 per cent; 


cent. 
While this material is readily weld- 


able with proper preheating, it was real- 
zed that the yield point of the weld 
metal itself would not be the same as 
the steel plate. This was sufficient rea- 
son for trying to eliminate welds in the 
highly stressed zones. . . 

From the company’s experience in 
jorming large nozzles, thick heads for 
boiler drums, and flared openings in 
heavy plate, it was thought possible to 
form a head and then deep-draw to a 
shape which would combine the body 
and rear head in one piece, thus elimi- 
nating welding in highly stressed areas. 
Some existing dies were therefore al- 
tered and a test body was pressed and 
drawn from a high-tensile stock plate 
2% inches thick. 

The success of this experiment assured 
the feasibility of manufacturing in the 
above manner. 

The enthusiastic reception of this 
information by ordnance engineers, 
and pictures showing the result, led to 
immediate authorization to proceed 
with the design and completion of 
production dies. 

In the final procedure, the first press- 
ing operation started with a flat circular 
plate 67% inches in diameter by 2% 
inches thick. After pressing, the par- 
tially formed body was immediately 
moved into a soaking and reheating 
furnace preparatory to the second form- 
ing operation. 

The nature of the material and the 
extremely heavy draw required in the 
second operation made accurate control 
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Fig. 1. Machining outside surfaces is done on boring mills having 
two cutting heads, one finishing the nose, the other the body. 
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This article supplements the 
story of “Little David” by Col. 
Clyde H. Morgan which was 
published in our May-June issue 
(Vol. XXXI, No. 162, p. 520). 
Here are told some of the heart- 
aches and engineering achieve- 
ments in designing and building 
the ammunition for the largest 
weapon of World War II. The 
two articles together describe the 
high lights of the achievement. 

But this record by Mr. Mc- 
Allister is incom- 
plete: he could not write, with 
propriety, of the well-nigh su- 
perhuman effort exerted by him- 
self and his associates of the 
Babcock & Wilcox Company 
in solving this complex ballistic 
problem. 

To dislodge our enemies from 
their caves and hillside dungeons 
was a problem of immediate and 
compelling importance. “Little 
David” was the American an- 
swer. The brilliance with which 
the designers and producers of 
gun and ammunition undertook 
the task under the stress of war 
will long brighten the pages of 
our military-industrial record. 

—Eprror. 
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of heating essential. A special furnace 
was therefore built adjacent to the press 
to permit soaking at 2,250 degrees Fah- 
renheit for not less than one hour and 
rapid removal into the dies where all 
work was done above 1,900 degrees 
Fahrenheit. 


Immediately after the second opera- 





tion the bedy was cooled in still air to 
goo degrees Fahrenheit, then reheated 
to 1,450 degrees and held there for 2 
hours, It was then rapidly cooled with 
an air blast to 600 degrees, reheated to 
1,200 degrees and held at this tempera- 
ture for 24% hours, after which it was 
furnace-cooled at a rate of not more 
than 100 degrees an hour to 600 de- 
grees, followed by cooling in still air. 

This complicated heat treatment was 
found necessary for both ease of ma 
chining and weldability and resulted in 
a Brinell hardness in the order of 280. 

The sharp radius at the rear end of 
the body, necessary to save weight and 
length of the gun tube, required the 
use of a thick plate to provide adequate 
allowance for the drawing of the metal. 
This resulted in heavy gathering at the 
top of the body, leaving considerable 
stock to be removed. The rough forging 
itself weighed almost 2,800 pounds of 
which as much as 1,500 pounds had to 
be removed in the machining opera- 
tions. 

Machining presented the dual prob 
lems of removing these large amounts 
of stock and also finishing to a very 
accurately prescribed contour both in- 
side and outside the projectile body. 
The matter of stock removal and finish 
was adequately solved by the use of 
tungsten-carbide tools and properly de- 
signed jigs and fixtures. During the 
roughing cuts, metal was removed at 
rates as high as 700 pounds an hour. 

The first machining operation was to 
shape the inside contour of the projec- 
tile body. This was done on vertical 
boring mills with hydraulic follower 
The followers 
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Fig. 2. Finish-machining of the huge bomb body, rotating band 
seat, and seat for the filler cap is done on machine lathes. 
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from a sheet-metal template, and the 
shape of the projectile body was accu- 
rately duplicated. The height of the 
projectile body was such that an in- 
reach of approximately thirty-eight 
inches was required, but this was suc- 
cessfully done on 72-inch vertical bor- 
ing mills, even with cuts requiring up 
to twenty-five horsepower. 

The outside of the projectile was ma- 
chined on 52-inch vertical boring mills 
equipped with mechanical-contour con- 
trols on the left-hand heads. These fin- 
ished the nose radius while the right- 
hand heads were turning the outside 
diameters. Because of the heavy cuts 
and the necessarily long extension of 
the right-hand rams, backing-up de- 
vices were installed to steady them so 
as to obtain the required tolerances. 

The front head for the Type Tr was 
pressed from one-inch-thick plate, 70,- 
000 psi tensile strength, ASTM A-212 
steel. 

The head was then machined and 
electric fusion-welded to the rough- 
machined projectile body, the weld be- 
ing made with automatic machines. 

This assembled structure was then 
stress-relieved at 1,150 degrees Fahren- 
heit and was ready for finish machin- 
ing. The finish machining of the body, 
rotating-band seat, and seat for the filler 
cap was done on engine lathes. (See 
Figs. 1 and 2.) 

The rotating band, centrifugally cast 
from aluminum bronze, was prerifled 
on hobbing machines. It was accurately 
machined on the inside diameter to 
0.020-inch smaller than its seat, then 
heated and shrunk in place. The ro- 
tating band was then drilled and lock- 
ing pins inserted to ensure rotation with 
the projectile on firing. Figure 3 shows 
the completed T2 assembly. 

It is most interesting to note that the 
first conversation on this project was 
held in Barberton the second week in 
June 1944, and 23 completed units were 
shipped to the Aberdeen Proving 
Ground in September 1944—just 3 
months later. 

The earlier shipments were of the 
T2 design and, after experimental fir- 
ing, this design was abandoned due to 
the hazards of the plastic explosive plus 
the difficulty in getting a tight seal and 
a strong enough connection with the 
head bolted to the body. 

The original firings also showed that 
the projectile was unstable in the air, 
and, after several conferences, it was 
decided that a windshield or ogive was 
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Fig. 3. This complete T2 assembly with bolted-on head was loaded with plastic explosive, 


necessary and also, if possible, that a 
boattail should be attached to the rear 
end. 

Such a boattail was designed and as- 
sembled on a projectile, but this idea 
was abandoned as it was found imprac- 
ticable. 

It was possible, however, to develop. 
a successful ogive. In this development 
many materials were considered and 
tested, including several grades of 
aluminum. Aluminum plate, 61 ST 
Specification, 44-inch thick, was finally 
selected from available stocks. Due to 
the setback forces of the ogive itself and 
the tendency to collapse at the moment 
of firing, it was found necessary to use 
this material having the high yield 
point of 30,000 psi minimum. This com- 
plicated the ogive’s manufacture, as the 
plate was too hard and had too much 


spring-back to hold its shape in the 
pressing operation. This necessitated 
annealing the material prior to pres. 
ing and, after welding the two halves 
together, an age-hardening treatment to 
restore the yield point. Figure 4 shows 
a group of Tr projectiles with ogives 
ready for shipment. 

With 2 hydraulic presses, 40 body 
forgings could be produced per day, 
and, with 10 boring mills and 2 engine 
lathes, 8 units could be completely ma. 
chined per day. 

The codperation of Ordnance research 
personnel both in Washington and at 
Aberdeen and of the associates of the 
author in the Babcock & Wilcox Com 
pany was of the very highest order. The 
successful conclusions described in this 
article are in no small measure due w 
this codperation. 





Fig. 4. These T! projectiles, with 34-caliber ogives attached, are ready for shipment. 









ORDNANCE 











2 NAVAL RESEARCH 





The Naval Research Laboratory in Washington, Leading scientists, working with the best and most 
D. C., has been charged with the task of arming our advanced equipment available, have been producing 


Navy for any possible emergency in this atomic age. machines and materials second to none in the world. 


A scientist is inserting into a betatron a doughnut-shaped A metal sample to be tested is being placed in front of a betatron. The tremendous ener 
tube used to accelerate beta particles to high velocities. of this machine allows beta particles to penetrate through metals and solids with eas 


Left, the Laboratory’s 
technical library has 
complete files for the 
use of researchers. 
Right, steel castings 
are poured in the Lab- 
oratory’s foundry. 





The most intricate glass apparatus for delicate experiments 
can be produced at the Laboratory by skilled technicians. 


Scientists are installing various instruments in the nose 
section of a V-2 rocket. A cosmic-ray telescope consisting 
of several Geiger-Mueller counters is visible in the photo. 





A scientist is shown adjusting an X-ray spectrometer used 
for precise measurements of crystal structures and properties. 


When experimenting with new radio equipment, Experimental aircraft components are installed on a full-size plane 
parts are spread out in a “breadboard” model. by scientists who are working to find better materials and methods. 
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Above is one type of radar antenna. A Laboratory scientist 
discovered the basic principles of radar as far back as 1922. 


The Laboratory not only produces new devices but also im- 
proves on existing apparatus. Here is shown a new-type 
Geiger-Mueller counter used for measuring the radiations of 
radioactive materials and in intricate electronic research. 

















Scientists are shown working on an improved aircraft electrical system Sodium and potassium are being purified by high- 
that will be rigorously tested under simulated combat conditions. vacuum distillation. Note the intricate apparatus. 
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Here in this huge machine shop on the Laboratory grounds are 
made most of the equipment and machines needed for research. 


As an example of the Laboratory’s independence of out. 
side facilities, it has a complete glass-blowing shop, 


EE Seg 


In electronic and atomic research, the most intricate 
and involved tools such as the one above must be used. 


Sonar equipment as installed on a Navy ship. This is Here is shown a Rubican potentiometer used to determine the tem- 
used for navigation and ranging by means of sound. perature of the vapors in a 6-foot Stedman distillation column. 
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A Deviee That Can Detect Any 
Target That Crosses It’s Path 





PS 





g fuzes which were developed for both 
Army and Navy ordnance devices. One 
of these developments carried to suc- 
-” by cessful completion and production was 
Frank A. Zupa the optical proximity fuze for use on 
the 41-inch rocket. This rocket, with 
Sel Telophene Laboratories, N.¥.C. its simple launching tube, was another 
valuable development representing, in 
g effect, a 4'4-inch recoilless gun weigh- 
ing less than 100 pounds. The proxim- 
ity type of fuze gave it deadly effec- 
‘. The optical proximity tiveness heretofore unattainable. 


fuze is the perfect deto- The optical proximity fuze, as the 


nator since its activation 
is caused by any target 
lying within lethal range. 


’ 


HE development of the optical 
proximity fuze is one of the suc- 
cessful instances of codperation between 
the well-established industrial organi- 
zations and the new-born departments 
of the military in time of emergency. 
It has been acknowledged that the 
proximity fuze ranks high among the 
many new devices which helped our 
fighting forces to gain complete victory. 
There are several types of proximity 
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as the projectile approaches it. 


name indicates, is a device which deto- 
nates an explosive charge in a projectile 
upon the reception of a light signal 
which is produced by the target itself 
The 
light signal is a small change in the 
amount of light entering the fuze lens, 
brought about by the sudden appear 
ance of the target in the vicinity ot 
the projectile. 


THEORETICALLY, the proximity- 
type fuze is the perfect time fuze because 
the time at which it operates is designed 
to be automatically controlled by the tar 
get itself when the latter lies within the 
lethal range of the projectile. With the 
older types of fuzes, which are preset 
for their time of operation, compara- 
tively small errors in the determination 
of the preset time or deviations which 
occur in the time mechanism itself may 
cause the projectile to explode too far 
from the target. 

The need for accurate timing can be 
appreciated when it is realized that 
even a low-velocity projectile, such as 
a 44-inch rocket, travels nearly 100 feet 
in only one-tenth of a second when it is 
approaching its target. 

Basically, the optical fuze consists of 
a toroidal lens, a photocell, an ampli- 
fier, a battery, and a selective switch. 
The toroidal lens is an integral part of 
the conical nose cap, and it completely 
encloses the photocell unit. The photo 
cell is mounted on a phenol-plastic base 
which is riveted to a die-cast amplifier 
housing and the conical nose cap screws 
onto the threaded shoulder of the base. 

The amplifier assembly is held in 
place in the die-cast housing by means 
of screws. The battery and switch are 





Use of the optical fuze is graphically shown as it would be employed in combat. 


















The amplifier, left, is inserted into the casing just below the sensitive photocell. 


two cylindrical units having the same 
diameter as that of the amplifier base. 
The amplifier and the switch plug into 
sockets on opposite ends of the battery 
unit, 

A cylindrical cover encloses the switch 
and battery units and screws onto the 
die-cast housing. The housing, support- 
ing the entire fuze assembly, screws in- 
to the front of the projectile, and the 
exposed surfaces of the nose cap and 
housing conform exactly to the ogive 
form of the projectile. 

The function of the basic components 
of the optical proximity fuze may be 
broadly described as follows: The to- 
roidal lens collects light from trans- 
verse directions during the flight of the 
projectile and directs it through the an- 
nular transparent section of the photo- 


cell tube to the surface of the cathode 
within the photocell. The photocell 
transforms the light energy into elec 
tric energy which is then applied to the 
input side of the amplifier. The ampli- 
fier circuit, however, is arranged so that 
its output is nil until there is a sudden 
change in the amount of light entering 
the toroidal lens—a change produced 
by the sudden appearance of the tar- 
get, relative to the projectile. 

It must be realized that when the 
projectile approaches the target, the lat- 
ter acts as a partial screen which re- 
duces the amount of light falling upon 
the lens, and in turn, on the cathode 
of the photocell. The amplifier output 
then develops the voltage value which 
is Necessary to operate a thyratron tube, 
which, in turn, starts the chain of action 





The impregnated wooden block, which houses the amplifier components, is filled with 
ductile wax in final assembly to provide a shockproof and moistureproof mounting. 
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that ignites the explosive char 
projectile. 

To operate the fuze the change j 
the amount of light entering the len 
need be but " 


Be iN the 


a very small percen 
of the total light, regardless of the an 
bient light level of the day, from din 
to dusk. The switch unit is 3 robo, 
which connects the battery to the ampi. 
fier circuit before the projectile . 
proaches the target but after the bro 
jectile has been fired. 
In ordér to meet the safety standard, 
required by Army Ordnance, the sWitch 





unit is designed to function in a selee. 
tive manner. As indicated above, it js 
arranged to complete the connectiog 
between the battery and the amplifier 
circuit only after the projectile has 
traveled a safe distance from its point 
of origin. Forces developed by the §; 
ing of the projectile are utilized for th 
operation of the switch. It is also x. 
ranged to withstand repeated shock 
which may occur in the handling of 
the projectile without operating, 
The fuze is also equipped with a se 
destruction arrangement so that if th 
projectile should miss the target it wil 
explode before reaching the ground, 


MIANY experimental models and tess 
on designs of optical proximity fuzs 
were made both in England and in th 
United States before the type here de. 
scribed was developed. The first models 
were much larger and _ heavier, and 
while they lacked the degree of seni. 
tivity and reliability of operation which 
was required by Ordnance, the basi 
principles of the optical fuze wer 
promising enough to warrant furthe 
development. 

The National Defense Research Com- 
mittee in Washington appraised th 
project as feasible and made arrange 
ments for its development. In 1942 tha 
committee assigned to the Bell Tee 
phone Laboratories the task of develop 
ing for Army Ordnance a working & 
sign of the optical proximity fuze to fi 
on the 44-inch rocket, especially for 
use against aircraft. A group of eng: 
neers at the National Bureau of Stand 
ards collaborated in the development 
work, 

The specific aims set up in this pro 
ject were to design a workable fuz 
assembly unit which fitted the ogive 
or nose end of the rocket and, mos 
important of all, to make it capable ot 
withstanding the forces due to accelert 
tion associated with the launching o 
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the rocket. On the basis of test results, 

these forces were specified as being 1,000 
times those due to gravity. This means 
that when the projectile is fired, all fuze 
components and their mountings are 
acted upon by forces equal to 1,000 
times their static weight. 

Limitations were placed on the total 
weight and volume of the fuze in order 
to provide for the desired explosive 
charge and range of the projectile. The 
distribution of mass in the fuze had to 
be controlled so that the center of grav- 
ity of the assembly was very close to 
the longitudinal axis of the projectile. 
Since the fuze was required in large 
numbers it had to be suitabie for rapid 
production and at a low cost. 

The test results on the early fuze 
models disclosed that there were design 
problems to be worked out for the pro- 
duction of a shockproof mounting of 
electronic tubes and other circuit com- 
ponents. There was nagdirect precedent 
in this type of work, 

There was, however, a background 
of knowledge on materials and their 
processing to obtain dependable and 
long-life operation on apparatus used 
iM communicating systems. These in- 
volved the processing of plastics, die 
castings, impregnating compounds, and 
electrical wiring. It was largely this 
background of knowledge that enabled 
the fuze assembly to be produced satis- 
factorily, 

The toroidal lens is an integral part 
of the nose cap, the entire part being 








made of optically clear methyl metha- 
crylate, commercially known as lucite. 
It was manufactured by injection mold- 
ing to the final dimensions, and no pol- 
ishing of the lens surface is required 
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The base with its protruding photocell and the lens are shown before being mounted. 


after the molding. The portions of the 
surfaces that had to be opaque to light 
were coated with a black finish by 
spraying. Close codoperation between 
the laboratories and the Western Elec- 
tric Company was required to deter- 
mine the correct molding time and 
temperature to produce this part to 
the required exact dimensions. 

The production of an opaque surface 
on the nonlens portions presented some 
difficulties because a number of the 
common lacquers were found to be de- 
structive to lucite, the destructive action 
being known as “crazing.” 

A similar difficulty was encountered 





| The completely assembled fuze unit is 
ready to be used on a 4!2-inch rocket. 





in obtaining a waterproofing compound 
that had to be applied at the junction 
of the lens piece and housing to protect 
the photocell terminals from moisture. 

In order to provide a_ shockproot 
mounting and a moistureproof assem 
bly for the amplifier components, each 
component was individually mounted 
in a suitable hole in an impregnated 
wooden block and the housing was 
completely filled with a ductile wax. 
This type of mounting for the tubes, 
resistors, condensers, and wiring made 
it possible to obtain a stable and cor 
rect space relation between circuit ele 
ments, especially from the standpoint 
of avoiding excessive capacitance-coup 
ling in the circuit. 

The amplifier units were assembled 
on a straight-line assembly basis and 
their gain-frequency requirements were 
met without any serious difficulty. 

The supply of electronic tubes was 
very limited owing to the large de 
mands of other ordnance devices. For 
this reason tubes with various degrees 
of characteristics were accepted and 
were compensated for by matching 
with suitable grid bias resistors and 
by-pass condensers before these parts 
reached the assembly line. 

Large quantities of the optical prox- 
imity fuzes, less battery and switch 
units, were manufactured by the West- 
ern Electric Company. A critical check 
inspection procedure was set up at the 
Bell Telephone Laboratories to observe 
the quality of the daily production. 

Sample lots were checked for light 
angle response, gain-frequency require 
ments, minimum microphonics, ability 
to withstand the 1,000-g acceleration, 
moisture, and extreme temperatures. 

A suitable number out of each lot of 
fuzes from production were given field 
operation tests and laboratory inspec- 
tion by Signal Corps engineers before 
each lot was approved for acceptance. 

All these test procedures were justi 
fied because this type of device was not 
adjustable for operation and it also had 
to be safe for the personnel using it. 
It had to function satisfactorily only 
once and on the first operation. 

The satisfactory results obtained in 
the acceptance-performance tests on the 
entire output from the Western Electric 
Company was gratifying evidence that 
another task had been accomplished. 

Thus from the ingenuity and vigor of 
American industry came this technically 
superior device that helped our forces 
achieve a hard-won victory. 
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JULY-AUGUST, 1947 
Month By Month 


Hemisphere Defense.—The President of the United States 
has again urged Congress to authorize a comprehensive 
program of military collaboration with all Western Hem- 
isphere nations with a view to modernization and stand- 
ardization of training methods, organization, and equip- 
ment of the armed forces in Latin America and Canada. 

The President submitted a draft of a bill to carry out 
the program. He told Congress that “world developments 
during the past year give still greater importance to this 
legislation” than when he first requested it a year ago. 

At the same time Mr. Truman gave assurances that our 
Government would neither approve of nor participate in 
“the indiscriminate or unrestricted distribution of arma- 
ments.” Operations under the program, he explained, 
would be subject to any international agreement for the 
regulation of armaments to which the United States 
might become a party. 

The United States would be authorized by the pro- 
posed legislation to do these things: 

1. Train soldiers, sailors, and airmen of other Western 
Hemisphere nations. 
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2. Maintain, repair, or replace military equipmen .; 
those nations. Pent of 

3. Transfer American arms, planes, ships, 
military items and munitions, together with 
information. 

4. Accept in payment for such goods and services mr 
kind of benefit, direct or indirect, found satisfact rr 
the President. 

5. Acquire from such countries any war equipment y, 
supplies unfit for use in the collaboration program, ag 
ing the cost of such materials against the transfers m A 
by this country under the plan. : 

Recommended originally by the Inter-American ),. 
fense Board with the approval of the War and Navy De. 
partments, the plan was sanctioned by Secretary of State 
George C. Marshall despite objections within his depan. 
ment. 

Sound economic conditions and improvement of living 
standards are a necessary ingredient of internation, 
peace and security, the President said. For this reason, hy 
explained, operations under the program would be op. 
ducted “with full and constant awareness that no en. 
couragement should be given to the imposition Upon 
other people of any useless burden of armaments whic 
would handicap the economic improvement which | 
countries so strongly desire.” 

Finally, the President said the program would 
guided by a determination to guard against “placing 
weapons of war in the hands of any groups who ma 
use them to oppose the peaceful and democratic pring 
ples to which the United States and other American 
nations have so often subscribed.” 

From the military point of view, the measure is é. 
signed to provide the countries of this hemisphere with 
modern equipment so that they will be in a position to 
defend themselves against aggression. 

Furthermore, it is intended to bring military equip 
ment in this hemisphere to the same technical plane as 
that of the United States and, by the same token, to dis 
courage Latin-American countries from heavily buying 
arms from other nations. 

Before the war, Britain and Germany provided much 
armament for South America. The United States was no 
much in the picture because at that‘time we were not—a 
we are not now—an armament-manufacturing country. 
Now we have surplus arms and are in a position to pro 
vide the necessary equipment to our American neighbors 

Now that relations with Argentina are being adjusted, 
it should be possible, under the plan, to standardize mil: 
tary equipment throughout the Americas, an obvious at- 
vantage should the hemisphere be attacked from outside. 
Standardization of arms is a big and important step to 
ward Hemisphere Defense. 


+} 


Explosives Safety—Safety measures employed by Arm; 
Ordnance officials during World War II in the manu 
facture, handling, and storing of millions of tons of high 
explosives might have saved many lives in the recefl 
Texas City disaster. 

The Ordnance safety and security program was a SU: 
perb achievement. By preventing explosions at important 
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,mmunition plants and depots, it made possible a con- 
‘inuity of operations 1n the production and shipment of 
all types of ammuntion urgently needed by our armed 
forces in all parts of the world. . 

Unfortunately, this great achievement has simply been 
taken for granted. It has never received proper acknowl- 
edgment. Yet the Ordnance contribution to national 
safety and security did not stop with the end of hostili- 
aioe, The men trained by Ordnance during the war years 
are now back in civilian life in all parts of the country 
and are daily contributing to the furtherance of safety in 
the lines of endeavor in which they now find themselves. 

One of the most striking comments on the Texas City 
disaster was published in the New York Times and the 
Herald Tribune in the form of a letter to the editor. The 
letter was signed by two former Ordnance officers who 
served with distinction under Col, F. H. Miles, Jr., in 
the Safety and Security Branch of the Ordnance Depart- 
ment during the last war. 

Cols. Thomas F, Brown and Henry N. Sachs, now in 
civilian life, commented as follows: 

“It was no mere happenstance that no similar large ex- 
plosion took place during World War II when the Army 
and Navy loaded millions of tons of explosives and am- 
munition—with the exception of one Navy mishap in San 
Francisco Bay and where the damage was localized. On 
Easter 1943 alert Army action based on proper principles 
prevented a major disaster when an ammunition ship 
caught fire in the New York Harbor area. 

“As two Reserve officers who served in the safety and 
security branch of the Office of the Chief of Ordnance 
under Col. Francis H. Miles, Jr., we can attest to the fact 
that complete rules and regulations have been worked 
out bv the armed forces to prevent or minimize disasters 
of this nature. If civilian agencies would use this avail- 
able information and consult the military experts, public 
safety would be greatly benefited. 

“The American people should recognize the fact that 
in this field also they owe a grand orchid to the armed 
forces and that they should insist on a similar safety con- 
trol of civilian authority. We who live in a port area 
should be most vocal to force drastic action to prevent 
such tragic and unnecessary losses.” 


$ 


Long-Range Rocket Tests.—A great new test center and 
proving ground for long-range missiles probably will be 
established at E] Centro, Calif. 

If the Joint Research and Development Board and the 
War and Navy Departments endorse the recommenda- 
tion of a site committee that has been studying the prob- 
lem for many months, El Centro will become the incu- 
bator for the technique of intercontinental warfare. 

The wild flight of a German V-2 rocket, which landed 
near Juarez, Mexico, a few weeks ago after being 
launched from the White Sands Proving Ground, N. 
Mex., was a forceful demonstration of the limitations 
of that proving ground, which is for medium-range mis- 
siles (up to 125 miles) only, and at the same time definite 
proof that a desirable long-range missile center ought to 
be far from congested areas, 

El Centro is situated near the Mexican border in South- 
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ern California. It was a Marine air station during the war, 
and many temporary barracks and some permanent struc- 
tures were erected there, so that a new post would not 
have to be built from scratch. 

From El] Centro a missile could be tracked from sta- 
tions in the United States and Mexico some 800 miles 
down the Gulf of California and on out into the open sea. 

The establishment of such plotting stations—and 
hence the ultimate decision on the development of El 
Centro—would, of course, be dependent upon an agree- 
ment with the Mexican Government, but it is believed 
that such an agreement could be achieved. 

If the site committee’s choice of El Centro is approved, 
one of the great milestones in the American develop- 
ment of guided missiles will have been passed. 


: 


The Noble Heritage of the Ordnance Fraternity.—On the 
occasion of the 135th anniversary of the establishment 
of the Ordnance Department on May 14, 1812, Maj. Gen. 
Everett S. Hughes, Chief of Ordnance, stated that Ord- 
nance is keenly alive to the impact of science on the 
weapons and modes of warfare. The Department, as in 
the past, is constantly looking forward, not backward. 

“Within the limits set by funds available,” General 
Hughes declared, “Ordnance plans to complete research 
and: development programs which involve utilization of 
new principles and designs and to take full advantage 
of every resource of science, whether civilian or military. 

“I could stop there, for in that one paragraph is ex- 
pressed the philosophy of weapons superiority that this 
country must maintain if we are to be safe from aggres- 
sion. With one exception, the remainder of our task for 
the next ten years is largely a matter of keeping our arse- 
nal system intact and in the highest possible state of per- 
fection; of procuring new items needed in peacetime by 
the using arms; of storing and issuing matériel and sup- 
plies; and of holding a sizable reserve against a possible 
need in time of emergency. All these things will be done 
according to carefully detailed plans. 

“The one exception concerns civilian industry and is 
vital. We are integrating the Ordnance Department with 
industry on an operating level. That means that Ord- 
nance and industry will labor at the same drawing board, 
the same lathe, boring mill, forge, assembly line, and, in 
fact, in every phase of Ordnance work, down to the ship- 
ping platform. This is important, for there is full realiza- 
tion that, if another war comes, production must start in 
hours or days instead of months and years as in the past. 

“Industry is, therefore, regularly sitting down in con- 
ferences with us. While the manufacturing arsenals are 
maintaining the chain of knowledge of ordnance produc- 
tion, industry is being assigned ‘homework’ in the form 
of production-engineering and mass-production prob- 
lems. It is being urged to ask for chores in any kind of 
ordnance work, and its response has been large and 
enthusiastic. 

“I am pleased to say,” General Hughes concluded, “that 
the 135th anniversary of the Ordnance Department finds 
us well on the way toward a codrdinated weapons-pro- 
ducing potential that should help immensely in keeping 
the country out of war.” 
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Universal Training 


An Editorial 


HE AMERICAN people are being asked to make a wise and prudent 

investment in American security, liberty, and prosperity. The President’s 
Advisory Commission on Universal Training has made known its findings 
and recommendations. On the basis of a complete view of the problem, the 
Commission unanimously recommends that it be made the obligation of every 
young man, upon reaching the age of 18 or upon completing or leaving high 
school, whichever is later, to undergo a period of training that would fit him 
for service to the Nation in any future emergency. 


@ This period should generally be divided into two parts. The first would be 
six months of basic training in camps or aboard ship. The second would in- 
clude a number of alternative programs or options, one of which would have 
to be chosen on completion of the basic training. The general aim of these 
options would be (1) to organize men into units, such as those of the National 
Guard or the Reserve components, in which they could keep their basic train- 
ing up to date, move on to advanced and group training, and be available for 
effective use in time of war, and (2) to give advanced education or training 
to those who are qualified for and desire to take such training, including train- 
ing that would provide a steady stream of young officers. For the most part 
these options could be performed in connection with, or at the same time as, 
the pursuit of any occupation in civilian life or of further education. 


@ The Commission favors the adoption of universal training because it is 
convinced that “weakness on our part not only involves our country in grave 
risks, but also weakens the United Nations, on which rest our hopes for lasting 
peace. A weak and irresolute America is an invitation to failure. A strong and 
resolute America is the best guarantee for our safety and for the success of the 
United Nations.” 


@ In a letter to the president of the Army Ordnance Association, General 
Eisenhower expressed his belief that the plan for universal training offers the 
only sound and economical alternative to a large standing army. 


@ “Its purpose,” General Eisenhower declared, “is to establish and maintain 
a constant reservoir of able-bodied civilians, trained for duties they would be 
required to perform in a national emergency. In its adoption, at a total annual 
cost less than the cost of three days of World War II, lies our best hope of 
preserving peace. Universal military training is the only plan yet offered which 
will provide the continuing reserve of trained men essential to our national 
security. [t is a vital and integral part of our plans to preserve the peace, and 
I hope that the public will wholeheartedly support its establishment as an 
instrument and an indication of our resolve to maintain a security program 
representative of our strength and principles.” 


@ It seems to us, all wishful thinking aside, that the facts in the case are be- 
yond dispute. Our present military-naval-air weakness is a primary factor in 
the onward postwar march of totalitarian aggression. It is contributing to 
world unrest, uncertainty, and insecurity. It is weakening the United States 
and the United Nations. It is undermining the reasonable hope of humanity 
for a just and lasting peace. A strong, united, resolute America—trained in the 
discipline and science of modern war—is a basic guarantee for national and 
international security in the Atomic Age. 
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EXECUTIVE COMMITTEE: Third Meeting of 

” 1947 Held in New York 

The third meeting of the Executive Committee during the year 
1047 was held at the University Club, New York City, on May 
2rd. James L. Walsh, president of the Association, presided 
ly attendance were Herbert A. Gidney and Harvey C. Knowles, 
vice-presidents ; C. Jared Ingersoll, director; John Ross Dela 
éeld, counsel; Henry P. Erwin, treasurer; Leo A. Codd, execu 
tive vice-president ; and John J. O'Connor and Hugh C. Minton, 
members of the Association’s staff. 

The president reported that during the past three months he 
and other officers of the Association had visited various Posts of 
the Association, establishments of the armed services, and tech- 
nical institutions throughout the country. Addresses were deliv- 
cred at many meetings, and conferences were held with officials 
of governmental agencies, engineering and technical societies, and 
civic groups. 

Specitically, these visits and conferences included the following 
local Posts: Boston, New York, Empire (Rochester), Phila 
delphia, Aberdeen Proving Ground, Cincinnati, Chicago, St 
Louis, Texas (Houston), Lone Star (Fort Worth), Mid-Con- 
tinent (Tulsa), San Francisco, and Los Angeles. National Asso- 
cjation officers also attended meetings of student Posts at Massa- 
chusetts Institute of Technology and lehigh-Bethlehem. 

Meetings of technical divisions and committees in which na- 
tional officers participated were held in Washington, Cincinnati. 
Picatinny Arsenal, Frankford Arsenal, and Lehigh University. 
Establishments of the armed services which were visited included 
Ordnance district headquarters at Boston, New York, Rochester, 
Philadelphia, Pittsburgh, St. Louis, Chicago, Cincinnati, San 
Francisco, and Los Angeles 

The president announced the resignation of Hugh C. Minton, 
staff consultant, Army Ordnance Association, who, on June 15, 
1947, would assume his new duties as vice-president in charge of 
production, Koppers Company, Pittsburgh, Pa. The following 
minute was ordered to be placed in the record: 

“The Army Ordnance Association is deeply indebted to Hugh 
C. Minton who, during the past six months as a staff consultant, 
has assisted in the organization and operation of the Association's 
technical Divisions and committees. The organization of this work 
and the results achieved thus far are fully set forth in Industrial 
April 22, 1947. 

“The Executive Committee, on behalf of the Board of Direc 
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tors, records its thanks to General Minton for his outstanding 
ontribution to this phase of the Association's activities. While 
leeply regretting the formal severance of his official connection 
vith the Association, the committee is confident that the close 
relationship which he has maintained throughout all the years 
if his active military service will remain unbroken. The commit 
tee, on behalf of all members of the Association, conveys its felici 


tations and best wishes ‘to General Minton in his new under- 
taking.” 

The executive vice-president placed before the committee for 
‘onsideration and approval a proposed budget of receipts and 
expenditures for 1947. This budget was prepared as a result of 
lurther studies of income and expense as outlined at the meeting 
of the committee, January 30, 1947. The proposed budget of ex- 
penditures recommended that the magazine Locistics be merged 
vith Army ORDNANCE and that the name of ARMY ORDNANCE 


be changed to ORDNANCE. 
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This merger of the two publications and the change in name 
were approved, the change in name to become effective with the 
July-August issue of ARMy OrpNANCE. Logistics will be merged 
with ORDNANCE after the publication of the July 1947 issue of 
the former. 

In this connection the president paid tribute to the work of 
John J. O’Connor who has served as managing editor of Lo«is- 
rics since its foundation in 1945. That magazine, he said, has 
achieved unusual results in emphasizing the logistical concepts 
of modern war. It was published during a period of transition 
when professional thought on the subject was not crystallized. 
Now, he concluded, the principles so consistently upheld by the 
magazine are accepted doctrines for military and civilian students 
of the subject. The committee was unanimous in expressions of 
thanks and appreciation to Colonel Walsh, who founded the mag 
azine and served as its first editor, and to Doctor O’Connor, 
its managing editor. 

At the conclusion of the general discussion of the proposed 
hudget, it was approved as submitted by the executive vice 
president. 


EMPIRE POST: The Ordnance Fraternity in 
Upstate New York 
The Empire Post covers the same territory as the Rochester 
Ordnance District—New York State other than the metropolitan 
district around New York City. In this area there is no huge 
industrial city like Detroit or Chicago. Instead there are a dozen 
Buffalo to 
differing 


or more industrial centers across the state, from 
Schenectady and from Jamestown to Binghamton, 
more in population than in their relative interest to Ordnance. 
The A.O.A. 
centers. 

In January 1946, Frank J. Smith, president of the Post, called 
a meeting of the directors to consider the future of the organi- 
zation and how best it could support the New York Ordnance 
listrict in the postwar period. Out of that meeting came a de- 


membership is scattered fairly evenly over these 


‘ision that the Empire Post should “go local”; that it should 
decentralize into practically autonomous local chapters; and 
that the prime mission of the parent Post would be to give serv 
ices and support to those local groups. 

\s soon as the plan of chapter distribution was evolved, the 
Post secretary went to work with a self-appointed organizing 
‘ommnittee in each area. In most cases a local Empire Post direc- 
tor took the lead in starting things, putting himself into the back- 
vround as soon as the new chapter had elected officers and was 
really on its way. Examples of this initial local leadership by 
directors were those of C. E. Norquist in Jamestown, Fred F 
Hickey in Utica, Carl F. Dietz in Syracuse, and Chester H. Lang 
in Schenectady. 

The nine chapter areas have definite boundary lines and to 
vether they cover the Post area. Their names are Frontier ( Buf- 
falo), Rochester, Syracuse, Ithaca-Cortland, Jamestown, South- 
ern Tier (Elmira, Corning, Painted Post), Triple Cities ( Bing- 
hamton, Endicott, Johnson City), Capital Cities (Schenectady, 
l'roy, Albany, Watervliet), and Mohawk Valley (Utica, Rome, 
llion). No two of these chapters are organized exactly alike. 
Each has suited its organization to local conditions as did the 
parent Empire Post. Tying the system together is a little house 
organ, the Basooka, mailed monthly without extra charge to each 
Post member. No other A.O.A. Post thus far has its own paper, 
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but the Bazooka gets read. Its editor knows that from the pan- 
ning he frequently gets! 

Between April 22 and May 22, 1947, six of the chapters held 
rneetings. These were in lieu of a general Post meeting, which 
was not held this year. Brig. Gen. H. C. Minton of the A.O.A. 
staff appeared before Capital Cities and Syracuse chapters to tell 
about future plans of the technical Divisions and committees. 
Mohawk Valley and Ithaca had lectures on rocketry and guided 
missiles by well-known authorities on the subject. Syracuse, Ro- 
chester, and Jamestown each had an official observer from Task 
Force Frigid, Arctic clothing and all, talking on “Ordnance 
Fights the Arctic.” 

Rochester also is scheduled for another meeting to hear the 
report of M. H. Eisenhart, president of the Bausch & Lomb 
Optical Company, on his recent inspection of German industry. 

The Empire Post is not peculiar in its thinking ; it is only prac- 
tical about its geography and in carrying the Association to the 
membership.— MERLE H. Davis, Colonel, Ord. Dept., chief, Ro- 
chester Ordnance District. 


ACTIVITY IN THE SOUTHWEST: Many New 
Plans Are Afoot There 


Ordnance in the great southwestern section of the United States 
has taken a new lease on life. A new Post of the Association— 
our thirty-second—has been established in New Orleans. Long- 
range plans are afoot for our Texas Post with headquarters at 
Houston, our Lone Star Post with headquarters at Fort Worth, 
and our Mid-Continent Post with headquarters at Tulsa. 

The organization meeting of the New Orleans Post was held 
in that city April 12th at a luncheon at Antoine’s Restaurant with 
J. Edgar Monroe, president of the Boland Machine & Manu- 
facturing Company as host. Mr. Monroe has had a long and dis- 
tinguished career in the shipbuilding field and is well known 
throughout the Southwest for his executive and engineering 
ability. 

Also present at the organization meeting were W. C. Nabors, 
Mansfield, La., and N. L. Hawkins of the Orleans Material and 
Equipment Company, L. A. Reber of the Rheem Manufacturing 
Company, Col. Roy Hickman, president of the Birmingham Post, 
and Leo A. Codd, executive vice-president of the Asscciation. 

A number of manufacturers and engineers in the State of 
Louisiana are now being canvassed for signatures to a petition 
for a charter for the new Post, which will be presented at an 
early date at a meeting to be held in New Orleans. Mr. Reber is 
serving as secretary-treasurer of the Post with Mr. Monroe as 
president and Mr. Hawkins as vice-president. 

At Houston, on April 14th, a meeting of the officers, directors, 
and committee members of the Texas Post was held at the Col- 
lege Inn. Presiding at the meeting was W. R. England, chairman 
of the membership committee. A representative group of engi- 
neers and manufacturers of Houston were on hand to launch the 
“Houston Plan’—a novel method of enrolling company member- 
ships on a 10-year basis, thus ensuring continuity of interest be- 
tween the company and the individual nominees over the next 
decade. The Houston Plan was originated by R. H. Startzell of 
the Sheffield Steel Company, who is president of the Texas Post, 
and Mr. England. Mr. Startzell addressed the meeting on the 
importance of continued peacetime progress by the members of 
the science-industry-ordnance team. Other speakers at the meet- 
ing included J. A. Peterson and B. T. McNeil. The executive 
vice-president of the Association explained the new functions of 
the Army Ordnance Association and the framework adopted for 
keeping the “know-how” of ordnance design and production et 
highest peacetime efficiency. 

Those who attended the meeting included, in addition to Messrs. 
Startzell, England, Peterson, and McNeil, the following officers: 
T. H. Shartle, vice-president ; S. L. Bassett, secretary-treasurer ; 
Ralph Neuhaus, A. R. Engler, Col. D. W. Griffith, D. J. Martin, 
and Ross Stewart, directors; James Anderson, Earl Carpenter, 
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E. D. Konken, Allen Landry, and F. W. Wittlinger of th 
bership Committee; and W. G. LaRue and G. A. Maby 
Entertainment Committee. 

At Fort Worth, Tex., on April 15th, a gala meeting of the = 
Star Post was held at the Fort Worth Country Club under sp, 
sponsorship of Allen J. Armstrong, president of the Post. A “i 
delegation of members was in attendance to consider Ways *s 
means of promulgating the ordnance lessons of World War 7 
The presiding officer at the meeting was Carl J. Aldenhoven 
served with distinction as an officer of the Ordnance Departmen 
during the war. : 

The principal address was made by Col. E. D. Regad, chief of 
the St. Louis Ordnance District. He is now commanding officer 
of the Savanna Ordnance Depot,: Savanna, III. 

At the election of officers held at the meeting, nominations were 
presented by Dewey Day of Dallas. Mr. Armstrong was =. 
elected to the presidency as also were the following officers ner 
directors: H. S. Zane, Jr., vice-president and director; EF. H 
Brooks, G. H. Brown, S. P. Hamer, A. A. Hardy, F, L, Lebus 
G. G. McDonald, Charles Medley, F. “ 
W. M. Harrison, secretary-treasurer. 

Mr. Armstrong, following the election, spoke at length of the 
plans of the Post for the coming year. Already a chapter of the 
Post has been established at Fort Worth under the presidenc 
of Mr. Aldenhoven, and it is expected that chapters will }, 
established with headquarters at Dallas and Wichita Fall 
Among the other guests were Col. C. Kenneth Smullen, presi 
dent of the Fort Worth Chapter, Reserve Officers’ Association 
and the executive vice-president of the A.O.A., who also ai. 
dressed the meeting. 

At Tulsa, Okla., on April 16th, a meeting of the officers and 
directors of the Mid-Continent Post was held under the sponsor. 
ship of Frank Hinderliter, Post president. A number of officers 
and directors from Tulsa and other industrial centers in Oki. 
homa were present. There was general agreement that the Mi¢- 
Continent Post has a definite part to play as a member of the 
industry-science-ordnance team and that its individuals and com- 
panies which took such an active part in the ordnance program 
during World War II should continue their close affiliation. It js 
planned to hold the annual meeting of the Post later this year, 
at which time more definite plans for participation in the work oj 
the Association’s technical divisions will be made. 


© Mem. 
Y Of the 


A. Pierce, directors: 


WASHINGTON POST: The Ordnance Frater- 
nity in the Nation’s Capital 


On April 24th, approximately seventy members of the Wash- 
ington Post, A.O.A., drove to Andrews Field, Md., in answer 
to an invitation of Gen. George C. Kenney, Commanding General 
of the Strategic Air Command. The wartime work of the SAC 
was shown in movies. This was followed by talks by Col. Philip 
Schwartz, Ordnance Officer of SAC, Col. C. D. Sluman, then 
Commandant of Andrews Field, and General Kenney whose talk 
is published on page 24. 

Tours of the motor pool and main hangars included demon- 
strations of repair and maintenance. Planes, from fighters to the 
Superfortress, were examined after which a P-47 Thunderbolt 
and a P-80 (jet-propelled) gave a 20-minute flight exhibition— 
hoth singly and together. The P-80 “buzzed” the field at an indi- 
cated airspeed of 585 miles an hour. 

On May 29th more than one hundred members of the Wash- 
ington Post were the guests of Capt. H. E. Saunders, U.S.N, 
commandant of the David Taylor Model Basin at Carderock, Mé. 
The work of that establishment in the design and testing of shif 
models was fully explained and demonstrated. This visit to 
Carderock concluded the series of five visits conducted by the 
Washington Post during the winter and spring. 

The twenty-second annual meeting of the Post was held at 
the Hotel Mayflower, Washington, D. C., on June 10, 194. 
Brig. Gen. Donald Armstrong, president of the Post, presided. 
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J. Lawton Collins, Chief of Information, War De- 
‘ ne the principal speaker. General Collins described 

partmen", nd policies of the Army for meeting Ms tremendous 
the eng in personnel, matériel, and training. 
“ne oficers elected for the coming year were: president, 
Breen James Kirk: vice-presidents, D. St. P. Gaillard and 
-y Foster Gleason ; members of advisory board, General 
Donald Armstrong, Col. Henry P. Erwin, Maj. Gen. C. T. 
Harris, Jr. Prof. Frank Macconochie, Brig. Gen. Earl McFar- 
jand, Maj. Gen. C. M. Wesson, and Dr. F. E. Wright; directors, 
Col. Henry T. Bodman, W. F. Byrne, Brig. Gen. Richard c 
Coupland, Bourbon Dawes, Harry Diamond, Alfred H. Ferran- 
dou, Thomas G. Gentel, Maj. B. R. Lewis, A. Wilbur Mace, 
Col. Herbert H. Mitchell, Alton A. White, and R. P. Williams: 
secretary-treasurer, Maj. Howard J. Crager. 

The nominating committee, under the chairmanship of Frank 
|. Jervey, consisted of Ralph Goetzenberger and James J. 
V. Foster GLEAsSOoN, Secretary. 


Lieut. Gen. 


F. W. 


Cowling. —F. \ 


ORDNANCE STALWARTS WHO HAVE 
PASSED ON 

Col. Clark S. Robinson, professor of chemical engineering, 
Massachusetts Institute of Technology, and long a leading 
figure in ordnance affairs in the United States, died at his home 
in Reading, Mass., May 23, 1947. 

Formerly president of the Boston Post, Army Ordnance 
Association, Colonel Robinson had served with outstanding suc- 
cess in World Wars I and II. Until his return to the faculty of 
MILT. last year he had rendered exceptionally meritorious 
service as a member of the Army-Navy Explosives Safety 
Board. Prior to that, he was a member of the staff of the 
Safety and Security Division, Ordnance Department, with 
headquarters in Chicago. 

Born in Fall River, Mass., Colonel Robinson was educated at 
MILT. He was graduated in 1909 with the degree of bachelor 
of science and received the master of science degree in 1915. 
Shortly thereafter he entered the chemical industry as assistant 
plant manager of Roessler & Hasslacher Chemical Company. In 
1915 he became an instructor in chemical engineering at M.I.T., 
in 1919 an assistant professor, and in 1926 associate professor. 
He was a specialist in the distillation and recovery of volatile 
solvents. He was the author of many technical works including 
monographs on explosives safety. 

Early in World War II he was called to active duty in the 
Ordnance Department and served on the staff of Col. Francis 
H. Miles, Jr., in charge of the safe operation of explosives and 
chemical plants then operating on the huge powder and explo- 
sives production program. More recently he. played a prominent 
role in the studies of safe distances in the storage of explosives. 
having contributed an article on the subject in a recent issue of 
this magazine. 

As president of the Boston Post, A.O.A., Colonel Robinson 
was also instrumental in forming the student chapter at M.I.T. 
Just a short time before his death he took part in a student meet- 
ing at which the M.I.T. chapter was reactivated following World 
War II. Of quiet manner, he had many friends throughout the 
Ordnance fraternity, all of whom will regret the passing of this 
talented, patriotic gentleman who contributed so greatly to the 
progress of science and engineering in peace and war. 

Col, Hardee Chambliss, a charter member of the Army Ord- 
nance Association and one of the founders of the Washington 
Post, died in Washington, June 1, 1947. During World War 1 
he served in the Ordnance Department of the Army and attained 
the rank of colonel. A chemical engineer of distinction, he took a 
prominent part in the production of nitrates to meet the program 
for the manufacture of explosives in that conflict. 

Born ia Selma, Ala., Colonel Chambliss was the son of Na- 
thaniel Rives Chambliss, a colonel in the Confederate Army. His 
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grandfather, Lieut. Gen. William Joseph Hardee, also of the Con- 
federate Army, once commanded West Point and was the author 
of “Hardee's Tactics,” for many years a standard infantry manual. 

He became an important figure in the wartime nitrate produc- 
tion program in the United States, serving as manager of United 
States nitrate plant No. 1, at Sheffield, Ala. He held this post, 
both as a soldier and a civilian, until 1921, when he resigned to 
accept a chemistry professorship at Catholic University of Amer- 
ica at Washington, D. C. 

Appointed dean of the School of Science in 1924, Colonel Cham- 
bliss held that position for ten years. He was retired from Cath- 
olic University in 1938 and since then had been active in geo- 
chemistry research, teaching at Columbus University and the 
Department of Agriculture. 

Colonel Chambliss was noted for his deep loyalty to the ord- 
nance cause. Throughout the years, he had participated regularly 
in the activities of the Washington Post. He will be particularly 
missed by the headquarters staff of the Association where he was 


a frequent and most welcome visitor. 


Fred A. Preston, former chief of the Chicago Ordnance District 
and president of the Chicago Post, Army Ordnance Association, 
died at Lake Forest, III., June 8, 1947. He was one of that valiant 
band of ordnance friends who, with the late Edmund A. Russell 
of Chicago, gave yeoman service to the cause of industrial pre- 
paredness throughout the years preceding World War II. His 
contribution to victory in the recent war was of the highest order. 

Mr. Preston was born in Evansville, Ind. He was graduated 
from Yale University in 1906 and shortly thereafter entered the 
railway specialty business. He became a vice-president and di- 
rector of Poor & Company, railway material manufacturers, and 
was a director of the Illinois Bell Telephone Company, the Chi- 
cago Railway Equipment Company, Eversharp, Inc., Pyle-Na- 
tional Company, and the Kensington Steel Company. 

His first service in a military capacity was in 1917 when he was 
commissioned a captain in the U.S. Army. During the postwar 
period in close codperation with Mr. Russell he mobilized many 
of the industrial leaders of the Chicago area for the advancement 
of industrial preparedness. He succeeded Mr. Russell as chief of 
the Chicago Ordnance District prior to World War IT, and was 
chairman of the district advisory board at his death. He was 
awarded a certificate of commendation and the meritorious serv- 
ice award by the Ordnance Department in 1946 and also the ex- 
ceptional civilian service award of the War Department and a 
Presidential citation with the Medal for Merit in 1947. 

Mr. Preston was outstanding for his civic and patriotic activi- 
ties. He was closely associated with the Community Fund of 
Chicago for many years. He was active as a member of the Spon- 
sors’ Committee of the American Red Cross and was also a mem- 
her of the board of managers of the Y.M.C.A. 

The Ordnance cause has suffered a severe loss in the death of 
Fred Preston. He was a sterling example of patriotic citizenship 
at its best. His memory will be revered by his many friends for 
the unassuming simplicity with which he mastered some of the 
complex, highly important problems of his country’s welfare. 


Ni YTICE also has been received of the deaths of the following 
members of the Association: W. A. Armstrong, Buffalo, N. Y.: 
R. A. Barry, New London, Conn.; R. L. Carson, Benton Harbor, 
Mich.; S. C. Cozad, Detroit, Mich.; J. T. Cozadd, Royal Oak, 
Mich.; Frank Cross, Philadelphia, Pa.; H. R. Dorr, Ilion, N. Y.: 
G. A. Efroymson, Indianapolis, Ind.; C. H. Hathaway, Pitts- 
burgh, Pa.; Alfred Helwig, Brooklyn, N. Y.; H. T. Kvindlog, 
Detroit, Mich.; Daniel McDonald, New York, N. Y.; T. F. Mc- 
Laughlin, Baltimore, Md.; G. W. Mixter, New York, N. Y.; 
\W. L. Rand, Deerfield, N. H.; Dave Riley, Houston, Tex.; J. E. 
Robinson, Chicago, Ill.; and V. L. Wills, Grand Rapids, Mich. 
To their relatives and friends, ORDNANCE, on behalf of the Asso- 


ciation membership, extends condolences. 
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Tank — Light M-22 (Airborne) 
Built by Marmon-Herrington Co., In 
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MILITARY 
VEHICLES 
of all Types 


Combat Tanks * Armored Cars * Scout 
Cars * Reconnaissance Cars * Offi- 
cers Cars * Ambulances * Mobile 
Machine Shops x Artillery Tractors for 
guns of all sizes * High-speed Track 





Laying Artillery Tractors * Captive Bcl- 
loon Winches * Air Field Service Trac- 
tors * Airplane Crash Trucks * Fire 
Equipment * Airplane Wrecking Trucks 
Mobile Aircraft Machine Shops * Mobile 
Oxygen Generator Units * Mobile 
Water Purification Units * Air Field 
Rotary Snow Removal Equipment * Air 
Field Fuel Servicing Trucks. 


We are Specialists in the Design and Production of 
Military Transportation Equipment 


MARMON-HERRINGTON (0., INC. 


MANUFACTURERS OF ALL-WHEEL-DRIVE VEHICLES 
AND HIGH-SPEED TRACK-LAYING VEHICLES 


INDIANAPOLIS, INDIANA, U.S.A. 


Purveyors to U.S. Army, U.S. Navy, U.S. Marine Corps 
and Many Foreign Governments 




















Atomic Energy 


ATOM FISSION PRODUCTS 


Just what happens when an atomic bomb explodes 








" ; ‘ , and what 
chemical elements are formed in the fission of Uranium 2: 


atoms are now known. Thirty-four different elements have = 
detected among the fission products of the kind of wren 
that can be made into a bomb. 

Four elements—neodymium, barium, zirconium, and moh 
denum—account for nearly half the weight of the Uraniyy 
split asunder with great release of atomic energy. More tha 
ten per cent of the weight reappears after the fission in ea 
of these elements. 

Two elements that do not occur naturally, because the are 
radioactive and thus destroy themselves, are produced in sub. 
stantial amounts in uranium fission. These are element 43, ry. 
cently named technetium, and element 61, as yet unnamed. Fo, 
each hundred pounds of uranium 235 fissioned, 2.6 pounds oj 
technetium and 4 pounds of element 61 are produced, 


BETA RAY SPECTROMETER 

An improved magnetic lens beta ray spectrometer has be 
constructed at the National Bureau of Standards for use j; 
research on the behavior of radioactive isotopes. The beta ra 
spectrometer is one of the most valuable instruments for the 
study of beta particles and gamma rays which are important 
manifestations of nuclear radiation. 

As a result of recent developments in atomic energy, radio- 
active isotopes—of which there are about 400—are becoming 
available in increasing quantities, and their field of usefulness 
is spreading rapidly, not only in physics and chemistry, bu 
also in medicine, biology, and industry. The fundamental r 
quirement for such expansion, however, is accurate informa- 
tion concerning the properties of these radioactive elements 
and the quality of their radiation. Following this, informatic: 
must be available relating to the chemical and biological be- 
havior of these elements with respect to proposed uses. For 
example, radioisotopes which in themselves are strongly toxic 
to a biological organism could not be used as a tracer ior 
studies with that organism. 

The first use of the spectrometer at the Bureau is the stud 
of the energies of beta and gamma rays emitted by radio- 
active elements. The gamma rays emitted by an element, ii 
they have the proper energy. will have a penetration that may 
prove particularly helpful in medical treatments and radiog- 
raphy. Similarly, the use of a particular isotope as a radi 
active tracer in many ficlds of research is dependent upon i 
formation regarding the penetrating power of the beta rays 
given off. 

In a manner similar to that by which a glass lens forms an 
image with visible light, the magnetic lens in the beta ray spec- 
trometer forms an image with electrons emitted from a ratlio- 
active source. The position of this image depends upon the 
speed with which the electrons are ejected from the source 
Thus, there may be obtained on a Geiger counter detector a 
series of images whose positions are determined by the speed 
or energies of the electrons thrown off by a particular sub- 
stance. This establishes the energies of the beta rays emitted 

Investigations of the energies of the gamma and beta rays, 
together with other work on radioactive isotopes are expected 
to contribute to a number of important results. 
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..eand it weighs 
more than 85 tons 


WHATEVER THE JOB, 
there’s an Elmes Press 
to do it! 


Whether your pressing needs are 
measured in tons... in hundreds of 
tons... or in thousands of tons, you 
can depend upon traditional Elmes 
ingenuity and skill for equipment 
that delivers without a whimper. 

Elmes experience is a firm foun- 
dation for progress at its best—the 
combining of the new-that’s-good 
with all that is tried-and-proved. 
For nearly a century, Elmes equip- 
ment has served all industry. 





2500-TON ELMES FORMING PRESS 
HEIGHT, 247” ° STROKE, 15° 
OPENING, 20” * WEIGHT, 172,000 LBS. 


PUT YOUR PRESSING PROBLEMS UP TO ELMES 


In the large-press range, this 2500-ton forming press is a typical 
example. Its 70” x 65” platen is accurately finished, and para/lel. 
Note the extra-long platen guides, and simplified push-button con- 
trol. The power unit is mounted aloft, all outside-packed for con- 
venience. 

Today, more than ever, “Put Your Pressing Problems up to 
Elmes” is both gagod advice and good business. Distributors in prin- 
cipal industrial centers from coast to coast. 





ELMES ENGINEERING WORKS of AMERICAN STEEL FOUNDRIES « 225 N. Morgan St, Chicago 11, ILI. 
Distributors in Principal Industrial Centers © Also Manufactured in Canada 


METAL- WORKING PRESSES - PLASTIC-MOLDING PRESSES - EXTRUSION PRESSES - PUMPS - ACCUMULATORS - VALVES - ACCESSORIES 
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Machine Tools 


Micro-form Grinders ¢ Thread and Form Grinders 
Gear Chamfering Machines * Gear Burring Machines 
Special Purpose Machine Tools 


Precisionaires « Visual Gages «+ 
Multicheks «+  Electricheks 
Internal and External Measuring Instruments 
Thread Checking Instruments 
Automatic Gaging Machines 


All types of Standard and 
Special Precision Gages 


Se st 


Electrigages 


Contract Services 


Design * Manufacture * Dimensional Control Systems 
Diemakers * Toolmakers 
Precision Parts and Assemblies 


Ah wire suereiep 


THE SHEFFIELD CORPORATION 


Dayton 1, Ohio, U.S. A. 


MACHINE TOOLS + GAGES * MEASURING INSTRUMEN’S 
CONTRACT SERVICES 


om agreement nee 





FULLER FLOOR BRUSH 





OUTLASTS 


3 ORDINARY 
FLOOR BRUSHES 


Actual wear-down tests pru-c titat 
the Fuller Floor Brush has triple the 
lite of ordinary floor brushes. Made 
with a full, firm center-of specialiy 
seiected long wearing fibers. The 
center gives backbone to move heavy 
refuse while the outside row of fine 
horsehair moves dust. Staple-set 
construction unaffected by oil, water 
or cleaning compounds. All brushes 


supplied with handles. For turtner 
information write to 





INDUSTRIAL DIVISION, DEPT. 546 


7AeFULLER BRUSH G. 


FULLER PARK e HARTFORD 2, CONN. 





48 























Some Explanatory Notes on the Ordnance 
Department and Ordnance Matériel—Part Jy 


F. W. Foster Gleason 


Thuis compendium of ordnance terms has been compiled as an 
aid to the readers of ARMY ORDNANCE and to all students of arma 
ment in interpreting the terminology of the literature —Eprng 


major combination: A single composite unit consisting of ty 
or more major items with all equipment, tools, and spare parts 

major item: An element of matériel which is of sufficient jm. 
portance to require individual classification and documentation 

Mark (Mk.): When used with numerals, this indicates stan. 
ardization number of matériel. The U. S. Navy and British forces 
use Roman numerals (as Mk. III). The U. S. Army uses arabic 
numerals (as Mk. 3) for Navy or British ammunition used by 
the Army. 

matériel: Complete military items such as guns, vehicles 
bombs, and the like and, by extension, all military supplies, acces. 
sories, and the like. 

mildew resistant treated (MRT): Marked on all leather o 
textile items which have been mildewproofed—a process widely 
used in the Pacific Theater. 

mine (land): A land mine consists of a high-explosive charge 
and a detonator and is normally fired by some action of the 
enemy. Such mines are of two general types—antitank and anti- 
personnel. A typical antitank mine consists of a squat steel 
cylinder (later mines were nonmetallic to baffle the electronic 
mine detector) containing twelve pounds of TNT which is 
detonated by 250 to 500 pounds’ pressure. Antipersonnel mines 
are of two types: One consists of a cast-iron fragmenting case 
charged with 0.9-pound TNT; the other resembles a small 
mortar and projects a shell some seven feet above ground 
Both types are actuated by 20-pound pressure or a 3-pound pull 
on the fuze cap. 

mortar: An artillery weapon with a relatively short tule 
throwing a projectile at low muzzle velocity at a high angle oi 
fire. Though mortars have been in military use for centuries 
first of the modern, highly mobile type was the Stokes (“stove- 
pipe”) mortar of the first World War. This type has been 
greatly developed and diversified but is still generally muzzle- 
loading and smoothbored. It fires projectiles which carry an 
increment charge (which see). 

Some of the principal U. S. mortars of World War II were: 
The 60-mm., 28.6-inches long, weighing 42 pounds (tube, bipod 
and baseplate), firing a 2.96-pound shell to a maximum range of 
1,985 yards; 81-mm., 136 pounds (tube, bipod, and base), firing 
a 15-pound shell ranging 1,280 yards and a 7-pound shell to 
3,290 yards. The 4.5-inch mortar, considerably heavier, was de- 
signed for “chemical” shell but often served as an artillery 
piece. The 250-mm. mortar was built for use against the Sieg- 
fried Line, but was never employed in battle. 

The giant of the mortar family, “Little David”, has a 91+ 
mm. rifled tube 7.79 calibers in length and weighs (with its 
assembly) 79,950 pounds. Its base-box assembly weighs 92,95) 
pounds. Its 3,650-pound projectile contains 1,550 pounds of 
bursting charge, and is thrown by a 218-pound propellent charge 
to a range of 9,500 yards. (Continued on p. 50.) 
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The two filfers in the picture (one with side 
cut away) are used to separate two radio 
channels coming in on the same antenna but 
on different frequencies. At the end of the 
connecting waveguide, the channels are 
made to part company, each going to a 
different circuit through its assigned filter. 





SEPARATION CENTER 


FOR RADIO WAVES 








Thirty years ago, when all telephone service went by 
wire, Bell scientists developed means of sending doz- 
ens of conversations over the same line. 


This they did by giving to each conversation a dif- 
ferent carrier frequency; then to separate it from the 
others, they used a device which they had invented 
and named—the electric wave filter. 


Today, in microwave telephone systems, the message- 
bearing waves pass to and from the antenna in pipes 
called waveguides. So scientists in Bell Laboratories 





devised a different kind of filter—a filter in a wave- 
guide. This filter is a system of electrically resonant 
cavities formed by walls and partitions. Waves that 
set up sympathetic vibrations in the cavities pass through; 
others are reflected. 


In the Bell System, now, single circuits are carrying 
many conversations at the same time through precision 
wave-filtering. 


BELL TELEPHONE LABORATORIES 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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Explosives and blasting supplies 
for blasting work on airports, 
highways, harbor channels and 


demolition operations. 








ATLAS 


POWDER COMPANY 
Wilmington 99, Delaware 


Coated Fabrics 
Activated Carbons 
Chemicals 


Industrial Explosives 
Blasting Supplies 
Product Finishes 








The “GREENFIELD” Threading Team 


From the metallurgist, who tests the steel from which “Greenfield” 

Taps, Dies and Gages are made, to the field engineer who 

helps the user get the most production out of 

. . “Greenfield” a alg is = pi ames 

mm AA organization of “Greenfield Men”. To- 

{ INYO, Hidadal ELD gether they make the “Greenfield” 

* hreading Team an outstanding con- 

? tribution to the efficiency of the metal- 
working industry. 





GREENFIELD TAP and DIE CORPORATION + GREENFIELD - MASSACHUSETTS 
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Ordnance Glossary 





munitions: Weapons, ammunition, and all othe 
essary war materials. 


T EYPES Of nee. 


muzzle brake: Device attached to the muzzle of a gun wh. 
by action of part of the muzzle blast on louvres or flanges os 
tially counteracts the force of recoil. Used more generally 1, 
German and Soviet services, its use in U. S. iss 
toward the end of World War II. 

muzzle velocity (MV): The actual speed at which 


SETVICE increases 


: a Projectil, 
travels when it leaves the muzzle. ; 


nonhygroscopic powder (NH): By the addition of relatiyel 
inert substances the tendency of smokeless powder to ahs 
moisture is greatly lessened. 

obturation: Any process that seals the breech and prevents « 
cape of gas at time of firing. In all modern small arms, lig 
and medium artillery, it is effected by the momentary expang, 
of the brass or copper cartridge case. 

obturator: Any device used with separate-loading ammunigy, 
to prevent escape of gas from breech. U. S. practice is to ce 
a pad of asbestos and copper on breechblock. 

Office of the Chief of Ordnance (OCO): Located at Way 
ington, it is the over-all seat of the U. S. Army Ordnay 
Department. 

Office of the Chief of Ordnance—Detroit (OCO-D) : [ ocx, 
at Detroit, it was, during World War IT, the seat of the Tar} 
\utomotive Service. 

ogive: The curved forward part of a projectile, from bourrels 
(which see) to nose end. 

open area: Unroofed space, with or without hardstandinz. ji, 
the storage of supplies. 

Ordnance Committee Data (OKD): The documents and rp. 
ports (such as reports from observers and military attaché 
which the Ordnance Committee considers in its deliberations 

palletization: Method of storing shells, bombs, boxes, ani 
the like on single or double-faced wood or wire platforms whic 
are designed to permit insertion of the prongs of a_fork-li 
truck beneath the load-supporting surface to lift and transpor 
the load more expeditiously. 

Pentolite: A composition of PETN and TNT in equal pr 
portions. It is used as a bursting charge in some rockets ani 
some low-velocity projectiles such as mortar shells. 

PETN: An explosive of comparatively recent development 
Of the nitrated-glycerin class it has appreximately the sam 
strength and brisance as RDX but is of considerably greater 
sensitivity to shock. Because of this sensitivity it cannot be used 
as an ammunition bursting charge. 

pilot model: The first of a new design of gun, vehicle, o 
other item to be manufactured; a “sample.” 

prime contractor: The holder of a direct contract with th 
War Department. (To be continued) 


The interest and constructive criticism of a former officer 
the Office Chief of Ordnance—Detroit enables the author to tte 
move the ambiguity inherent in the terminology used to define 
“srouser.” Improved definition: Cleat(s) or lug(s), integral o 
detachable, protruding from the surface of the track shoe of2 
track-laying vehicle for the purpose of increasing its tractior 
Grousers which extend beyond the normal track width an 
known as extended grousers, and are always detachable so tha 
the vehicle will not exceed maximum allowable width for mi 
shipment or bridge crossing. 

In the Glossary of the May-June issue the “105-mm. howitzer 
described as hurling a 95-pound shell should be corrected t 
read “155-mm. howitzer.” 

Criticisms of this nature, from ordnance specialists, are @ 
ways welcome and will be published in a similar manner. 


—F. W. F.G 
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The new Sperry H-3 Gyro-Horizon... 


This small-size electric flight instrument 









provides the same attitude indication that has 





been universally accepted. In addition, the 





Model H-3 has increased pitch sensitivity 





to aid the pilot in maintaining precise 






attitude control under conditions of poor 





visibility or “blind flying.” 








... paired with the new 
Sperry C-2 Gyrosyn Compass... 


This dependable team mate of the Gyro-Horizon 
is the pilot’s pathfinder. It synchronizes with 
the earth’s magnetic field to give extremely 


os i ; oe 
accurate directional indications under all a4 aay eo 
conditions of air turbulence. Equipped with ME PS 


either rotating dial or pointer indicator. 


...can be grouped for 
pilot's convenience 


These new Sperry flight instruments 
adapt readily to modern instrument 
grouping, have no flight limitations, 
a, a are non-tumbling, need no caging 
* devices. Designed for standard 34% 
inch panel cut-out, wholly electric 
(AC), free of brushes. Simple, 
compact, light-weight, 


precision-built. 


“cums AND IN THE MARINE FIELD, 


Sperry Gyro-Compass is patred with Sperry 
Gyro-Pilot te set a ship on the straightest, 
shortest course, then steer that 


course automatically. 





Sperry Gyroscope Company, Inc. 


EXECUTIVE OFFICES: GREAT NECK, NEW YORK + DIVISION OF THE SPERRY CORPORATION 
NEW YORK - CLEVELAND - NEW ORLEANS - LOS ANGELES - SAN FRANCISCO - SEATTLE - HONOLULU 
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AMERICAN CHAIN & CABLE. 


BRIDGEPORT © CONNECTICUT 


e@ CHAIN .. Weed Tire Chains * Welded and Weld- 
less Chain and Attachments 
AMERICAN CHAIN DIVISION 
¥ CABLE . . Tru-Lay Preformed Wire Rope and Cres- 
cent Non-Preformed Wire Rope 
AMERICAN CABLE DIVISION 


ACC AUTOMOTIVE & AIRCRAFT .. Cable, Controls, 
Fittings * Tru-Stop Brakes for Trucks and Buses 
*RODUCTS AUTOMOTIVE AND AIRCRAFT DIVISION 
CUTTING MACHINES .. Wet Abrasive Cutting Ma- 
° chines * Nibbling Machines 

ANDREW C. CAMPBELL DIVISION 

FOF CHAIN BLOCKS .. and Trolleys 
FORD CHAIN BLOCK DIVISION 
iNDUSTR WIRE ROPE .. Lay-Set Preformed Wire Rope *+ 


Nonparell Non-Preformed Wire Rope 
Tk .WSPORTATION HAZARD WIRE ROPE DIVISION 
\GRICULTURE PRESSURE GAGES . .. HELICOID GAGE DIVISION 
AUTOMOTIVE EQUIPMENT... for garages and 
service stations 
MANLEY MANUFACTURING DIVISION 
WIRE. . Welding Wire, Shaped Wire, Manufac- 
turer's Wire, Chain Link Fence 
PAGE STEEL AND WIRE DIVISION 
LAWN MOWERS .. Lawn Cleaners 
PENNSYLVANIA LAWN MOWER DIVISION 
VALVES . . Bronze, Iron & Cast Steel 
READING-PRATT & CADY DIVISION 
AUTOMATIC REGULATING VALVES 
CASTINGS d'ESTE DIVISION 


Steel « READING STEEL CASTING DIVISION 
Malleable Iron « AMERICAN CHAIN DIVISION 
HOISTS AND CRANES... Wright Chain Hoists, 
Electric Hoists, Cranes 
WRIGHT MANUFACTURING DIVISION 
BOLTS AND NUTS.. Lag Screws and Forgings 
THE MARYLAND BOLT AND NUT COMPANY 
SPRINGS . . Owen Springs and Units for Mattresses 


and Furniture 
OWEN SILENT SPRING COMPANY, Inc. 


HARDNESS TESTERS .. (“Rockwell”) 
WILSON MECHANICAL INSTRUMENT CO., Inc. 
In Canada .. DOMINION CHAIN COMPANY, Limited 
In England ..BRITISH WIRE PRODUCTS, Limited 
THE PARSONS CHAIN COMPANY, Limited 
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CLIMAX MOLYBDENUM COMPANY 


Producers of 


“CALCIUM MOLYBDATE” 
MOLYBDIC OXIDE BRIQUETTES 
FERROMOLYBDENUM 


Climax furnishes authoritative 
engineering data on molybdenum 


applications 


CLIMAX MOLYBDENUM COMPANY 


500 Fifth Avenue - New York City 




















Guided Missiles 
4 


NEW SUPERSONIC WIND TUNNEL 

A new type of supersonic wind tunnel, designed to test 4 
aérodynamic characteristics of ram-jet motors and the 
rocket type motors, will be built under the SUPerVision - 
Army Engineers at the California Institute of Technolog 
Burbank, Calif. The new tunnel, for which the expendity, 
of $2,384,000 has been authorized, will be the first of ts ,.; 
in the United States. 

Because no other wind tunnel in the United States is 4. 
signed for the testing of missiles with motors operating and 
because the design is radically new, requiring fundament,| 
knowledge of the problems involved, the district engineer at 1, 
Los Angeles Engineer District will have the advice and assy. 
ance of the institute’s scientists on the project. He will als 
have the advice of the Army Air Forces, the Ordnance ), 
part, and the Navy, who will be the principal using agencie 











L 
KING 


Located in a special building 50 by 150 feet in size, the tey. 
ing section of the tunnel will consist of a flexible nozzle wi 
a cross section 15 by 20 inches. With this nozzle it will } 
possible to test models large enough to include actual com 
bustion, that is, up to 2% to 3 inches in diameter. Powered | 
three motor-driven air compressors each powered with a4. 
000-horsepower motor and capable of producing a combine 
total of 171,000 cubic feet of air per minute, it will be possib! 
to develop an air velocity of 3,600 miles an hour, 


ROCKET MOTOR TEST STATION 

A test station which will static-test rocket motors of up t 
50,000 pounds’ thrust, equivalent to 500,000 horsepower, ha: 
been constructed near Schenectady as a part of the General 
Electric-Ordnance Department joint long-range rocket-te- 
search program. The test station has three heavily constructed 
steel-reénforced concrete rocket-motor static-test pits. Each 
pit is set into the forward slope of a small hill, and earthis 
mounted around its sides. 


ASTRONOMY AND ROCKETS 


Modifications of methods to measure the blazing heat o 
distant stars and the speed of rotation of the sun have been 
adapted by scientists of the General Electric Company toa 
research program designed to create rockets that will out 
perform the German V-2. 

By study of the wave lengths of molecular radiation, phys- 
cists determine the temperature of rocket gases too hott 
measure by conventional means. Using a method by whid 
astronomers measure the speed of rotation of the sun, scier 
tists can compare the velocity of the superheated gases wil 
the velocity of light, thereby determining the speed of the 
flames as they blast from the rocket motor. This speed is get 
erally greater than 6,000 feet a second, or 6 times the speed 
of sound. In this way, measurements could be made of velot: 
ties almost as great as the speed of light itself—186,000 mile 
a second. 

Recording the speed and temperature of the rocket jet ¥ 
means of ordinary instruments placed in the hot gas stream 
is not possible because the instruments would be burned ® 
in a fraction of a second. Furthermore, shock waves caused by 
introducing any stationary object into the jet would disturb the 
flow in such a way that true readings could not be obtained. 
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— 
“CATERPILLAR” DIESEL TEAMWORK 


ON THE SAN DIEGO AQUEDUCT 


On a 22-mile section of the U. S. 
Navy’s new San Diego Aqueduct, north of 
Escondido, Calif., J. S. Barrett has combined 
several types of “Caterpillar” Diesel equip- 
ment to do an effective job. 

In building haul roads by which trucks could 
bring sections of concrete pipe to the aqueduct 
site, three “Caterpillar” Diesel Ds Tractors 
took care of the ripping and ‘dozing, and a 
“Caterpillar” Diesel No, 12 Motor Grader did 


the finishing. On the same job, a “Caterpillar” 
Diesel D13000 Engine powered the compressor. 

The advantages of standardizing on depend- 
able “Caterpillar” Diesels have been proved on 
hundreds of earthmoving contracts. Operators 
do better work when they are handling these 
familiar machines. And the prompt service of 
one experienced dealer for all equipment means 
maximum output with minimum loss of time. 
CATERPILLAR TRACTOR CO. « PEORIA, ILLINOIS 


CATERPILLAR DIESEL 


ace. v.s. PAT. OFF. 


ENGINES - TRACTORS - MOTOR GRADERS - EARTHMOVING EQUIPMENT 
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The 
Ordnance Book Service 


presents 


“WEAPONS OF WORLD WAR II” 
By Maj. Gen. G. M. Barnes 


A limited number of copies of this great 
new book (345 pages, 244 illustrations) are 
available to members of the Army Ord- 
nance Association at a saving of $1.25 over 
the retail price. Save this money by order- 


ing TODAY. 


The author, Maj. Gen. G. M. Barnes, U.S.A. (Ret.), 
served 36 years with high distinction in the Regular 
Army. Most of this period of brilliant achievement was 
devoted to research and develop- 
ment in the field of ordnance. 

In this highly informative and 
fascinating volume, General 
Barnes fully and expertly de- 
scribes the weapons developed 
and utilized during World War 
II, including machine guns, 
artillery, aircraft armament, 
bombs, tanks, antiaircraft artil- 
lery, and many other superb 
weapons. 

The book contains 345 pages 
and approximately 244 halftone 
illustrations. It will delight all 
arms enthusiasts and especially those who designed, 
produced, or used the superior Ordnance weapons and 
combat equipment that played such a major role in 
achieving victory in World War II. 





GENERAL BARNES 


Retail price $7.50 To members $6.25 


THE ARMY ORDNANCE ASSOCIATION 








ORDNANCE BOOK SERVICE, 
ARMY ORDNANCE ASSOCIATION, 

705 Mills Building, 

Washington 6, D. C. 


Gentlemen: 


I understand that General Barnes’ new book, “Weapons 
of World War II,” is available to A.O.A. members at 
$6.25. This saving of $1.25 over the retail price of $7.50 
will be granted to members of the Army Ordnance As- 
sociation only. 


ere MRE eRe ee copies. 








| Book Howtos 


Review Staff 





Bric. GEN. DoNALD ARMSTRONG, military historian, lecturer 
author, New York, N. Y. 

Cor. Grorce S. Brapy, consulting engineer, author, editor, Wash. 
ington, D. C. 

F. W. Foster GLeason, military historian, ordnance analyst 
editor, Washington, D. C. 

Lieut. Cor. Cavin Gopparp, small-arms authority, Washington, 
B.C. 


Cart. MELVIN M. JOHNSON, JR., automatic arms expert, inventoy 
author, Boston, Mass. 


Bric. Gen. R. H. Somers, engineer, ballistician, author, editor 
Dover, N. H. 

Cot. THomas K. VINCENT, artillerist, engineer, author, Spring. 
field, Mass. 


Tue War Reports. By Generals Arnold and Marshall, and 
Admiral King. New York: J. B. Lippincott Company, 78; 
pp. $7.50. 

EN HIS introduction to the nine official reports on the conduct 
of World War II, Walter Millis correctly summarizes their 
value: “They record in useful detail the course of operations; 
they throw much light upon the way in which those operations 
were planned and the reasons for the decisions which guided 
them; they discuss the innumerable problems of training, supply, 
deployment, and tactics; they analyze the principal lessons of the 
struggle, and they give the considered views of these three lead- 
ing military minds upon the policies which should govern the 
future development of our military establishment.” 

The three leaders to whom he refers and who reported the 
course of the war to the American people were Generals of the 
Army George C. Marshall and H. H. Arnold and Fleet Admiral 
Ernest J. King. Each submitted three reports. The nine, assem- 
bled in this book with a satisfactory index, provide a contempo- 
rary history of the world conflict and a reference book on Amer- 
ican military policy that is indispensable to those interested in 
our national security. 

Every one will realize that this is not definitive history. Silence 
had to be kept on many phases of the operations when the reports 
were published. Nevertheless, they are of lasting interest and 
importance. Their publication between the same two covers is 
particularly desirable since it emphasizes the necessary integra- 
tion of land, sea, and air forces in the conduct of war. The 
need for this teamwork is explicitly stated in innumerable in- 
stances throughout these nine reports. 

Will the American people profit by the lucid statements in this 
collection to establish a sound military policy ? They cannot afford 
to forget General Marshall's dictum: “The only effective defense 
a nation can now maintain is the power of attack. And that power 
cannot be in machinery alone. There must be men to man the 
machines. And there must be men to come to close grips with 
the enemy and tear his operating bases and his productive estab- 
lishment away from him before the war can end.” 

These three leaders of our Army, Navy, and Air Forces were 
constantly thinking of the future as they described the recent past 
The reports deal chiefly with military operations. But the mili- 
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The Anprouved AU-Purpese Distress Signal 


" A-p DAVNIT DISTRESS 


T.M. Reg. Patents Applied For _ IGNAL 
1,500,000 NOW BEING MADE FOR ARMED FORCES 


identified as SIGNAL DISTRESS DAY AND NIGHT MARK 13 MOD O 


%*& STANDARD — U.S. Navy and U. S. Naval Air Force. 
%& STANDARD — U. S. Marine Corps. 
















% APPROVED by the U. S. Coast Guard for ships’ lifeboats and life rafts. 

y) % APPROVED by the Civil Aeronautics Administration as replacement 
for Very pistol and cartridges. 

%& SPECIFIED by Air Transport Association for all inflatable life rafts. 

% OBSERVED from aircraft in Official U. S. Coast Guard test—33 miles. 


®& OBSOLETES pistol-projected, floating and roman-candle type signals. 


Hand held. Safe. Each signal is absolutely watertight. Light—less — 
* long. 20-second brilliant night flare plus 20-second brig 

Can be seen day or night when 
Available at all marine 


7 oz. Compact—5% 
orange day smoke in opposite ends of steel container. 
overcast would obscure pistol or roman-candle type signals. 
and aviation supply dealers. Accept no substitutes. 


HERIAL PRODUCTS, ING., MERRICK L. 1. N.Y 








AUTOMATIC 
CONTROLS 
AND 
CONTROL 
SYSTEMS 





A complete liné of multiple spindle screw 
machines to 244” capacity. Also a com- 


plete line of chucking machines—four, six MINNEAPOLIS- HONEYWELL 


and eight spindles up to 12” capacity. 


NEW BRITAIN-GRIDLEY MACHINE DIVISION REGULATOR COMPANY 


THE NEW BRITAIN MACHINE COMPANY MINNEAPOLIS 8, MINNESOTA 
NEW BRITAIN, CONNECTICUT 
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aa diators for pop 
jete radiato” 2. 
vn maken cars trucks and t 
all make 
uest. 

ne ATE s—steam es 

jzontal type- _. 
“7 sS construt _ 





vertical OF an ri 

= Copnearehouses -_ 
u 

Catalog on request: 





s 
BLAST HEATING = 


ING © 
DITION! ruction. 


NAN 
\GERATIO 
REF condensers 


or steel. 


% . 
\e 
\ _ 
Dp 
@ 





R — 
U A .~ omp 
ndu 
: © Mm engines OF genes 
\ ) 


ESTABLISHED 1899 


| M°CORD CORPORATION 


DETROIT, MICH., U.S.A. 
CABLE ADDRESS: McCORDRAD 








New All Purpose Precision Unit.. 


Here is the new EXACT WEIGHT general- 
purpose Shadograph for precision weighing opera- 
tions. Features (1) End tower construction for 
speed and straight-line dial reading (2) New 
design offers more scoop space when needed (3) 
Dial 1 oz. over and underweight with center 
graduation (4) Beam 
1 lb. x % oz. (5) Two 
scoop sizes or platter 
as desired. Capacity 
to 12 Ibs. Sheet-steel 
housing with all 
working parts en- 
closed. Light switch inside. 
New in design... newin 
construction ...a truly 
superior precision scale for 
precision jobs. Write for 
full details. 
























THE EXACT WEIGHT SCALE COMPANY 


West Fifth Avenue, Columbus 8, Ohio 
Dept. W, 783 Yonge St., Toronto 5, Canada 





Book Reviews 





tary operations waited on the designers and producers to su 
the quantity and quality of matériel to obtain superiority " 
weapons. as 

Therefore it is not surprising that General Marshall, Jook; 
ahead, included this paragraph in his final report: “There ; 
another phase of scientific research which I think has been 4 
what ignored—the development of expeditious methods for the 
mass production of war matériel. This is of great importance 
since it determines how quickly we can mobilize our Tesourees 
if war comes and how large and costly our reserve stocks of War 
matériel must be. Serious thought and planning along this line 
can save millions of tax dollars.” 

The members of the Army Ordnance Association are giving 
thought to that particular problem. These reports will encourage 
them to further efforts in their generous and patriotic service jp 
the country.—DoNALp ARMSTRONG. 


Rockets AND Space TrAveL. THE Future oF Fuicur By 
YOND THE STRATOSPHERE. By Willy Ley. New York: Th 
Viking Press. 374 pp. $3.75. 

Few men have spent so many years with rocket work as has 

Willy Ley, and fewer still have written so much on the subjeq 

His first edition of this book, printed in 1944, necessarily omitte 

the great development and use of rockets in the war years. This 

information, together with postwar developments, is incorporate 
into the present volume. The story of Peenemiinde, breeding 
ground of the V-1 and V-2, is among the additional chapters, 

However, the book—and Ley himself—is primarily concerned 
with the rocket as an instrument of space travel, and such has 
been the amazing progress in this field during the past decade 
that many things that would have once seemed incredible are 
now within the realm of sober expectation. 

A certain peculiarity of style, characteristic of Ley’s writing, 
tends to give a slightly “schoolboyish” cast to the text, and the 
overenthusiasm of the specialist is apparent in many of his state- 
ments. The book, however, is packed with information for the 
general reader and furnishes food for thought for all who are 
interested in this phase of our progress—F. W. F. Gueasoy, 


Tuts Is THE Story. By David L. Cohn. Boston: Houghton 
Mifflin Company. 563 pp. $3.50. 


IDAVID COHN’S personal record of a round-the-world jour- 
ney made in 1944 and 1945 on behalf of the Army Service Forces 
is a happy contribution to the innumerable memoirs of Worll 
War II. Prolific writer, connoisseur of the arts, well-traveled 
and successful businessman, Mr. Cohn saw the smoke and heard 
the thunder that heralded our recent war as early as 1936, at 
which time he “believed man was a reasoning animal” or that, 
“if he had lost the power of reasoning which distinguishes him 
from the dumb animals, he still possessed the instinct of self- 
preservation.” Events, as he says, later proved him wrong o 
both counts, and this book is a testament to those colossal errors 
of humanity. 

From Labrador to China by air, jeep, and rail, this urbane, 
highly literate American made his disillusioned way. Every- 
where, whether on the Ledo-Assam Road, 1,000-mile lifeline to 
China, built by the hands of malarial, leech-covered G.I.’s during 
torrential monsoons, or in the frozen fastnesses of the Italian 
Apennine mountains up which foot soldiers (the mule having 
failed) struggled under back-breaking burdens, he saw demot 
strated the profound and poetic truth that there is no tool that 
can substitute for man in the lamentable enterprise of war. 

In his passionate zeal to illumine for all Americans, the blessed 
people who must therefore confer blessedness, the sociological, 
economic, and political ills of our world and to suggest possible 
remedies, Mr. Cohn occasionally sounds pontifical and at times 
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slips from pathos into bathos, from sentiment into sentim 
: , : en 
But on the whole his prose is admirable, more akin ; 
N pol 





incisiveness, and charm to that of early nineteenth-century 
ists than to contemporary reportorial sputtering—Mmyes 
JOHNSON, Jr. ’ 







Tue Wuirney Firearms. By Claud E. Fuller, Hung 
Standard Publications, Inc. 335 pp. , 





THIS volume of 335 pages is another of the specialized § R 
on one maker’s product. It is extremely well illustrated ca 2 
. . - . e ”? UY 
ing much contractual information and detailed descriptive mam 
Natte 





for identity of various Whitney arms. 









One does not realize the value of Whitney's COntributiog 
industry in general—the utilization of interchangeability of my 
facture. Fuller brings out that others also were doing this but 
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success came to Whitney even though it took him Many years 





to complete a contract originally to be completed in two years 
Many an industrialist who has manufactured war matis 
during the past conflict will enjoy the first part of this yg 





which depicts the heartaches of Government contractors in gis 






ing plant construction and tooling. 
This book is heartily recommended to the arms student, It 











provide much of interest to the present-day industrialist who 





may say: “Well! they had their problems in those days much 















we have had.” Right! But not the paper work apparently 
H. E. Stier. ‘ 


Rror Controt. By Col. Sterling A. Wood. Harrisburg: 
Military Service Publishing Company. 153 pp. $2. 
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THe subject of this little book may seem to appeal only 
military, police, and others who must expect to take active 






in the suppression of mob violence. But have you ever given 





thought to just how helpless you, your family, and your ¢& 
munity would be in the grip of a serious riot? It’s nota} 
idea for any responsible citizen to know what to expect 100 
various types of mob action so that, though he may not bea 
to help, he won't hinder or get himself killed. 

Colonel Wood first considers the make-up of different tym 
of crowds and mobs. Martial law, as well as the legal authe t 
of troops, is briefed. Preparation of personnel for such 
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formations for all occasions, and the use of the weapons suf 
for riot work are treated in greater detail—F. W. F. Gusag 
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SraTisTICAL Quatity Controt. By Prof. Eugene L. Ga 
New York: McGraw-Hill Book Company. 563 pp. $m 


T HIS book is an outstanding contribution in a field whid 
becoming continuously of greater importance. It is writtem 
a working manual: and is profusely illustrated by exam 

both of the correct and of the incorrect use of techniques dtam 
from actual industrial use. It is the sort of book to which ma 

























agement can go for help in the practical, everyday opera 
of a plant which is making use of statistical quality controk, 

In Part I, Professor Grant explains what the system 1 
objectives which may be attained by its use, and gives 
representative examples. Part II devotes about 150 pages tom 
explanation of the Shewhart control chart for variables. 

Part III covers as much of the theory of probability 
needed in connection with the subject and explains the pi! 
ciples and use of Shewhart’s charts for “fraction defectl 
and “defects.” 

Part V is concerned with making quality control work. 
is food for higher management here. The organization 4 
quality-control group in a manufacturing organization is 


tae , THE 
cussed, the personnel problems involved in introducing 







system are analyzed, and the need for prompt action, when @ (e) 3 


ORDNANGEESS 
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is indicated, is pointed out—R. H. SoMErs. 


